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This memo summarizes the attached EFED Environmental Risk Assessment and characterization
for azinphos methyl. EFED has a high certainty that azinphos methyl poses a very high risk to
aquatic organisms and could potentially be the highest. The assessment identified the following
major issues of concern:

. All uses of ;azinphos méthyl pose a high acute and chronic risk to aquatic animals. This is
supported by copious amounts of incident data showing fish kills; :

. All uses of azinphos nieﬂlyl pose a high acute and chronic risk to terrestrial animals;

. Azinphos methyl has a high potential to reach surface water through both spray drift and
run off and moves in the dissolved phase of runoff.

e Of the major organophosphates applied foliarly, azinphos methyl is one of the most
persistent. : '

. Under some conditions, particularly karst topography (ex. caves, sink holes) azinphos
methyl may contaminate groundwater, impacting both human health (acute risks) and



aquatic organisms.’
Use Characterization

The environmental risk assessment is based on the following use information for azinphos
methyl:

This assessment has been focused on the dominant uses of azinphos methyl. For the
aquatic assessment, the uses assessed were almonds, apples, cherries, cotton, filberts, peaches,
pears, plums/prunes, potatoes, sugar cane and walnuts. The apple assessment also covers the
minor crop crab apples as the use patterns are identical. The major uses and most of the minor
uses were assessed in the terrestrial assessment.

Azinphos methyl is highly used in the Mississippi Delta, the Blue Ridge Mountains, the
Texas Panhandle, and central Washington, the Central Valley of California and Michigan.

Water Resources Assessment

Arzinphos methyl is mobile (K;= 12-27) and can reach surface water dissolved in runoff. While
azinphos methyl is moderately persistent (with aerobic soil metabolism DT, of 27 d.), it is not
likely to leach into ground water under most use conditions. There is, however, limited data
suggesting movement to ground water in karst terrain.

. Azinphos methyl can be exﬁected to move to surface water via runoff and spray drift.

. The estimated concentrations of azinphos methyl in ground water sources of drinking
water, based on SCI-GROW and monitoring data, were 75 ug/L for acute and 0.44 ug/L
for chronic. :

. Estimated concentrations of azinphos methyl in surface-water sources of drinking water

(DWEC) were based on a Tier 2 assessment for cotton using PRZM and EXAMS. The
DWECs were 88 ug/L for acute risk and 13.4 ug/L for chronic risk. In moderate to high
use areas there were a few surface water detects; however, the monitoring data was of
poor quality. The DWLOC:s for acute exposure to azinphos methyl in drinking water
were set at zero, because the acute exposure residues from food alone exceed the level of
concern. Therefore, no level of exposure to azinphos methyl in drinking water was
acceptable. The contribution to acute dietary risk from drinking water may need to be
revisited since Bayer is submitting a revised MonteCarlo analysis, which they indicate
lowers the level of concern to acceptable levels for food alone.

Ecological Risk Characterization

Based on fish kills and known LC50 values, azinphos methyl exceeds acute and chronic levels of
concern for aquatic and terrestrial organisms at all use sites . Based on the number and
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magnitude of incidents in EFED’s Incident Data Base System, there is considerable

documentation that azinphos methyl kills aquatic organisms when applied at registered use sites,

especially sugar cane and cotton. Under labeled uses there are more adverse incident data for

aquatic environments (fish kills) associated with azinphos methyl than for any other chemical in

the EFED Incident Data Base System (approximately 50% of the database concerns azinphos
methyl). A summary of the aquatic fish kills associated with azinphos methyl is provided in
Table 1. Note than while most of these incidents can be very closely tied to azinphos methyl,
some of these incidents had multiple stressors present including other pesticides, and low
dissolved oxygen content. In a few cases, the incident could be traced to accident or misuse of

the chemical.
|| Arkansas 1996 2 forestry, NR
accident
California 1973, 1993 3 alfalfa, almonds, | up to 2000
walnuts .
Florida 1994 1 citrus 1500
Georgia 1987, 1990 90 mostly cotton total of 100,000
Louisiana 1991-1996 36 mostly up to 200,000
sugarcane
Mississippi 1993 2 cotton up to 5000
Missouri 1994-1996 12 "apples, peaches | 325
New York 1970,1977 2 NR NR
North Carolina | 1990 1 apples NR
Tennessee 1994-1995 2 cotton NR
Texas 1993 1 cotton 40
Washington 1993 1 NR NR
NR - not reported
* number killed is for the largest incident in each state except Georgia, whlch the total from 88
incidents caused during the Boll Weevil Eradication Program in 1987.

Kills of birds and reptiles have also been reported with azinphos methyl use. Mortality for birds

and small mammals was demonstrated in terrestrial field and pen studies. These results are
supported by exceedance of levels of concern for acute risks to birds and small mammals.



Exceedance of the chronic levels of concern for birds and small mammals for the major use sites
suggests adverse reproductive effects are highly likely when these animals are exposed to
repeated sublethal doses. Reproduction might also be impacted due to behavioral effects (e.g.,
nest desertion) on adults and subsequent starvation or predation of unattended eggs and nestlings.
Concern for insect pollinators also is warranted based on the high toxicity of azinphos methyl to
honey bees. Additionally, EFED is concerned about potential secondary toxicity to animals
scavenging dead fish and aquatic invertebrates; scavenging by birds and other terrestrial
organisms has been observed at fish kills.

Data Gaps

Environmental Fate:
o An aerobic aquatic metabolism study is not required but would substantlally improve the
quality of the modeling estimates.

o The field dissipation studies (from California) were marginal and there were no field
dissipation studies for the southeastern U.S.. We recommend that field dissipation studies be
conducted for the west coast and the southeast. The value of studies for the west coast is
moderate but the value of studies for the south east is high. '

o Because of the substantial concern and uncertainty in the ground water assessment in karst
terrain, a ground water monitoring study should be conducted, unless these areas are restricted
from the label. The value of this mformatlon is high, especially w1th regard to human health
drinking water concerns.

o In a proposed Data Call In, 4/11/92, EFED requested that the registrant provide information
addressing the formation/fate/transport of degradates containing the organophosphate moiety (the
toxic moiety) in Hydrolysis (161-1), Photodegradation in Water/on Soil (161-2/-3),
Aerobic/Anaerobic Soil Metabolism (162-1/-2) processes and their Mobility in Soil (163-1). The
information was requested because this toxic moiety was not assessed in the original fate studies

- submitted to the Agency. However, due to the high certainty of aquatic and terrestrial impacts
based on incidents, the additional data would not be of high value to EFED. The results would

- potentially only indicate an incréased level of exposure to the environment of the toxic moiety.

Ecological Effects:

The ecological toxicity data base is complete except for:

o Freshwater fish early life stage study (MRID# 40098001) - this study may be upgraded to core
and the guideline requirement fulfilled by submitting the raw water quality data, fish growth data,
and offspring for the control group.

o Estuarine fish life cycle test study (MRID # 42021601) - this study may be upgraded to core

and the guideline requirement fulfilled by submitting the raw water quality data, fish growth data,
and offspring for the control group. '
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1. Use Cham&eMation

Azinphos methyl has 133 uses from 51 products by 6 different registrants according to
REFS. Of these, 107 could be considered agricultural uses although some of the use patterns
listed are somewhat redundant, citrus and grapefruit, for example. However, a few of these
crops dominate the total usage. Apples alone represented 33% of the total use. In order of
decreasing use, the major use crops for azinphos methyl are apples, cotton, pears, almonds,

~ peaches, and pistachios and walnuts according to the National Center for Food and

Agricultural Policy (NCFAP) as referenced by the United States Geological Survey (USGS,
1998). Together, these crops represent 89 % of the azinphos methyl usage in 1996. According
to information provided to the Agency by Bayer Corp., at a SMART meeting, about 89% of
the 2 to 3 million Ibs. ai azinphos methyl used in the U.S. in 1996 was applied to: apples
(51%). cotton (12%), almonds (8 %), pears (7%), cherries (4%), peaches (4%), and walnuts
(3%). The differences between the two estimates are probably due to differences in estimation
methods. The NCFAP values were estimated using National percent crop treated estimates
and county level cropping data. The method for the Bayer data is unknown.

In 1997, azinphos methyl had the seventh highest use of all insecticides' Azinphos
methyl is geographically restricted to several high use locations including the Mississippi
_ Delta, the Blue Ridge Mountains, the Texas Panhandle, central Washington, the Central
Valley of California and Michigan (Figure 1).

! Personal communication from Jerry Hannan, based on data from the National
- Agricultural Statistics Service.
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Azinphos methyl is dominantly used as a foliarly applied spray to control a variety of
“insects such as codling moth, boll weevil, and plum curculio. It is usually applied as an aerial
spray for field crops and as a spray blast application on orchard crops. It is usually applied
during the growing season, but can be applied as dormant spray to almonds. An ultra-low
volume (ULV) spray application can be applied to some field crops including cotton. The
primary registrant, Bayer, has recently submitted a request to cancel 14 uses. These were all
minor uses for azinphos methyl and these cancellations should have httle impact on the overall
risk posed by azinphos methyl

Rather than exhaustively assess all uses, this assessment has been focused on the
dominant uses of azinphos methyl. For aquatic assessment, the uses assessed were almonds,
apples, cherries, cotton, filberts, peaches, pears, plums/prunes, potatoes, sugar cane and
walnuts. The apple assessment also covers the minor crop crab apples as the use patterns are
identical. The terrestrial assessment assessed major uses and most of the minor uses.

AZINPHOS_METHYL
ESTIMATED ANNUAL AGRICULTURAL USE

Average ues of

Active Ingredient
Pounds per square mile _ .
of county per ysar “Total " Percent
' Crope Poungs Appled Nationa! Ui
O NoEstimatad Usa “opis e e
<0.022 cotion 671,920 28 97
, . . almonda 21,948 89
% - . sugar cans: suqer .
0.022 - 0.078 & s00d 178,067 3]
0.079 - 0.242 g:fc?ns o, 3
0.243 - 0.922 | Botatoes ' g-';'zz; 3=
o8 268 1.4
.I >=0.923 pistachic 2'. po 1.8

Flgure 1. The estimated annual agricultural use of azinphos methyl in the United States
(USGS, 1998).
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2. Exposure Characterization

a. Chemical Profile

Common Name: azinphos methyl
Chemical Name: 0,0-dimethyl S-[4-0x0-1,2, 3-benzotr1azm 3(4H)-yl)methyl]
phosphoro-dithioate
CAS Number: 86-50-0
PC Code: 058001
Structure: ~ see Figure 1
Molecular Formula: C,oH2N;O,PS,
Class: organophosphate
Physical/Chemical Properties
Molecular Mass: 317.32 g * mol™
Physical State: white to beige granular material
Melting Point: 67-70° C
) 543
Vapor Pressure: 2.20 x 107 torr
Solubility in Water: 25.10 mgeL? at25° C

Henry’s Law Constant:

3.66 x 10°

m’mol? (calculated)

b. Environmental Fate Assessment

Summary

Azinphos methyl (Figure 2) is mobile (K; =
12-27) and can reach surface water dissolved
in runoff but not likely to leach to ground
water. It is moderately persistent with
aerobic soil metabolism DT, of 27 d. 1t
" degrades rapidly by direct aqueous photolysis
(T,,, = 77 h), but rather slowly by soil
photolysis (T,, = 180 d). Hydrolysis is
alkaline catalyzed and is fairly rapid at high
PH, on the order of several days. It is -
~moderately persistent at acid and neutral pH. Figure 2. Molecular structure of azinphoé
There is some uncertainty in the assessment  methyl. '
-of the hydrolysis data because data were not :
collected below 30° C. There is no usable data on aquatic metabolism.

Degradates include anthranilic acid, methyl anthranilate, azinphos methyl oxygen
analog, mercaptomethyl benzazimide, hydroxymethyl benzazimide, benzazamide, and bis-
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methyl benzazamide sulfide. The processes which produced each degradate are listed in Table
3. There is some uncertainty as to whether these degradates may reflect an accurate picture of .
the toxicity of the degradates. In most cases, the benzazimide moiety (which was the labeled
portion of the azinphos methyl molecule) was cleaved from the dimethyldithiophosphate
moiety early in the degradative process. The dimethyl-dithiophosphate moiety is much more
likely to show toxicity than the benzazimide portion. Consequently the degradation studies
have not tracked the degradates that are most likely to have been of toxicological concern.
Because of the limited concentrations of the identified degradates and lack of information on
potential unidentified degradates, this risk assessment has been based solely on the parent. To
the extent unidentified toxic degradates were present but not considered, the risk is
COmmensurately increased. However, we do not believe this to be a major limitation of this
assessment, since all levels of concern are already exceeded and we have high confidence that
impacts are occurring from the incident data. i

A second source of uncertainty in the fate assessment is due to the field dissipation
studies. The two guideline studies are both from California and are of limited quality due to
very poor recoveries at initiation of the study. In addition, these studies were run on fairly
alkaline soils (pH = 6.9 - 8.7), so they represent locations where azinphos methyl would be
expected to be least persistent. Two non-guideline studies from Georgia and Mississippi
suggest that DT;,'s in Southeast may be relatively short, at 3 and 8 days respectively.
However, these studies only samples the top inch of soil.

In general, the laboratory fate data for parent azinphos methyl provides a reasonable
level of confidence for the risk assessment. In contrast to most other pesticides, there is a fair
amount (7 values) of foliar dissipation data. Additional metabolism data would increase our
confidence in the exposure assessment and result in reduced EEC values. '

Abiotic Hydrolysis

An hydrolysis study (MRID 40297001) was conducted at three pH’s (4, 7, and 9) and
two temperatures (30° C and 40° C). This study was acceptable for regulatory purposes.
Note that the standard guideline hydrolysis study is conducted at pH’s 5, 7, and 9 and at a
single temperature of 25° C. Starting concentrations of 1 mg L and 10 mg L' were tested
for each set of conditions for a total of 12 test systems. Rate constants were the same
regardless of the starting concentration as would be expected if a first order degradation model
holds true. The rate constants were estimated using linear regression of log-transformed data.
The corresponding half-lives as a function of pH and temperature are listed in Table 1. The
Arrhenius equation was used to correct for the temperature and estimate half-lives at for pH 5,
7, and 9 by extrapolation from the higher temperature data. These 25° C half lives are 38 d,
37d, and 6.9 d respectively. : '

. Several degradates were found at concentrations greater than 10% of the parent. In
general, starting concentration and temperature did not appear to affect the amount of each

4
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degradate that was found after 30 days. Mercaptomethyl benzazimide was found at 4.9% to
10.4% after 30 days in pH 7, hydroxymethyl benzazimide and benzazimide, which were
measured as single analyte, were found after 30 days at 8.1% to 12.2% at pH 4, 6.0 to

14.2% at pH 7, and 32.4 to 38.9% at pH 9.as a single anthranilic acid, was identified a
concentration above 10% of the applied parent. Anthranilic acid was found at between 18.1
and 22.8% of the parent a 30 days in the pH 9 test systems. An unidentified degradate which
was possibly an ester of was found in the pH 9 test systems at 7.4% to 14.5%. Bis-methyl
benzazamide sulfide was also found at concentration less than 10% of the applied radioactivity.

30C 49d 26d 3.7d

40 C ‘23 13 1.8
Photolysis

Azinphos methyl degrades by photolysis on both soil and in water. In the aqueous
photolysis experiment (MRID 40297001) conducted at pH 4.35 and 30°C, a direct photolysis
half-life of 76.7 hours was estimated from the first order rate constant calculated using linear
regression on log-transformed data. Note that while the standard guidance is for the study to
be conducted at 25° C the data was found to acceptable for regulatory use. However,
photolysis is usually relatively insensitive to temperature. The experiment was run in January
in Kansas City with natural sunlight over 87 hours. Two major degradates were identified,
benzazimide and anthranilic acid. In this experiment, each ‘degradate’ actually is a complex of
two degradates that could not be separately identified by the analytical procedure used in the
study. The benzazimide complex consisted of benzazimide and.(1N)-methoxybenzazimide
while the anthranilic acid complex consisted of anthranilic acid and methyl anthranilate ester.
Benzazimide complex represented 39.1% of the radiolabeled residues at the end of the
experiment, the anthranilic acid complex reached 7.2% of the radiolabeled residues at the end
of experiment.

In a soil photolysis experiment (MRID 40297002) done with natural sunlight in January
through April in Kansas City, Missouri, the photolysis half-life corrected for the dark control
was 180 d. The data from this study is acceptable for regulatory use. The soil was an
unidentified sandy loam from Stanley, Kansas with a pH of 5.1. The half-life was estimated
from rate constants calculated by linear regression on log-transformed data. Eighty-nine per
cent of the initial radioactivity remained after 31 d in the dark control where as 79% was
- present in the irradiated test system. The soil used was an unidentified sandy loam. No
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specific degradates were identified and none exceeded 4% of the applied radioactivity at any
point during the experiment. o

Metabolism

: There is one submitted aerobic soil metabolism study for azinphos methyl

(MRID 29900). The study was conducted on an unidentified sandy loam soil. Ten
measurements were made over the course of 1 year. The DTy, was 27 d and the DT,, was 146
d as estimated by exponential interpolation. The reaction does not appear to follow first-order
kinetics, hence a half-life estimate is inappropriate. However, since the current environmental
fate models require first order rate constant, an estimate was generated using non-linear
regression on the untransformed data. This method often provides estimates that better
describe the data when there is significant lack of fit of the first order model, as is the case
here. The half-life estimate generated using this method was 32 d. No single identified
metabolite was found at greater than 10% of the applied radioactivity; the oxygen analog of
azinphos methyl peaked at 5.3% of the applied radioactivity 186 d after application. Four
benzazamide metabolites, namely mercaptomethyl benzazimide, hydroxymethyl benzazimide,
benzazamide, and bis-methyl benzazamide sulfide, were reported as a single analyte, with a
maximum of 12% of the applied occurring at 120 d. Only 4.1 % of residues were trapped as
volatiles in a NaOH trap; this is likely to have been CQO,.. Seventy-two per cent of the
radioactivity was in unidentified soil bound residues at the end of the experiment.

A single anaerobic soil metabolism was submitted (MRID 29900). This study was v
- found to be acceptable for regulatory use. Note however, that it is not required as there are no
flooded crops that use azinphos methyl. In this study, the soil was incubated aerobically for
30 d, prior to flooding and purging with nitrogen. Three samples were collected and analyzed
over the subsequent 60 d duration of the study. Forty four percent of the applied radioactivity
was present at the initiation of anaerobic conditions and 24 % was present as azinphos methyl
at the completion of the study 60 d later. No DTy, was estimated as the less than 50% of the
parent that was present at the initiation of anaerobic conditions was degraded during the course
of the study. The data was fit to a first order degradation model using linear regression of log-
transformed data, resulting in a half-life estimate of 66 d. The confidence in this estimate is
low since it is based on only three measurements. No single metabolite was present at greater -
than 10% of the application rate. At the conclusion of the study, 50% of the radioactivity was
present as unidentified soil bound residues.
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Foliar Degradation and Washoff

A rﬁajor route of dissipation for azinphos methyl is foliar degradation and washoff.

There are seven measurements available for foliar degradation of azinphos methyl (See Table
2), six from the open literature and one from a study submitted by the registrant. Note that
there are currently no requirements nor guidance for the conduct for foliar degradation and
washoff studies. The study by the registrant was conducted concurrently with a runoff study at

‘Benoit, Mississippi (Coody 1992). The mean dissipation half life over these studies was 7.2 d.
The background variability among studies is fairly high, 0 = 4.9 d. Note that most of these
studies are field studies, so they may include washoff. Note also that there is some evidence
(see Jones, D190581. McDowell, 1984) that foliar dissipation is not a first order process, so
the half lives used in this calculation may not accurately reflect the true degradation process on
foliar surfaces for azinphos methyl. There were no degradate data in these studies.

One washoff estimate was available for azinphos methyl.(Gunther et al, 1977). This
study showed that 60% of the azinphos methyl of leaf surfaces washed of with 0.33 cm of
simulated rainfall. This would correspond to a first order washoff rate constant of 0.937 cm™.
A description of the method of estimating the washoff rate constant is in Jones, 1998.

1.6 i : Hoskins, 1961 i
17.9 g Hoskins, 1961

5.2 . ' . | Hoskins, 1961

7.4 ' ’ Pree et al., 1976

9.8 ' Pree et al., 1976

16.0 Winterlin er al., 1974

2.56 - MRID 425167-02

7
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anthranilic acid

methyl anthranilate Ix

benzazimide —Tx - .

azinphos methyl : X
oxygen analog |

hydroxymethyl < = .
benzazimide :

.|| mercaptomethyl , T " -
‘benzazimide

bis-methyl = -
benzazamide sulfide

Batch Eq“ﬂibl'ium/Mobm ty

Soil water partition coefficients were estimated from batch equilibrium studies for three
unidentified soils (MRID 42959702). K values for adsorption varied from 7 to 17 and varied
from 12 to 28 for desorption (See Table 4). In all cases 1/n values were less than 1, indicating
that the adsorption/desorption isotherms are not linear. Binding of azinphos methyl to soil was
not significantly correlated to soil organic carbon content (R* = 51%). These values suggest
. that azinphos methyl should not be particularly mobile by leaching but should be relatively

mobile to surface waters in the dissolved form in runoff. An aged soil column leaching study
(MRID 29887) confirmed the low mobility by leaching of azinphos methyl and its degradates:
90% of the radioactivity was in the top 5 cm of the column after leaching with 35.5 cm of
water over 45 d. The soil material was aged for 28 d and then dried before being packed into
‘the column. 4.4% of the radioactivity leached from the bottom of the 30.5 cm column.
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silt loam 2.9 168 |08 27.5 0.94
siltyclay | 0.3 o8 093 123 0.95

Bioaccumulation )
. A bioaccumulation study is not required as the K, is less than 1000. The K, of
azinphos methyl is 543. .

Spray Drift

Because azinphos methyl products can be applied by aircraft or spray blast equipment,
droplet size spectrum (201-1 and drift field evaluation (202-1) studies are required to
characterize the potential for offsite drift. The Spray Drift Task Force (SDTF), a consortium
of pesticide registrants has been formed to generate the data to meet these data requirement in
a generic manner. The SDTF has submitted to the Agency a series of studies which are
‘intended to characterize spray droplet drift potential due to various factors including
application methods, application equipment, meteorological conditions, crop geometry and
droplet characteristics. EPA is currently evaluating these studies. In the interim, the Agency
is relying on previously submitted spray drift data an the open literature for estimating the
potential of off-target drift. . After the data review is finished, the Agency will determine
whether a reassessment of the potential risks from spray application of azinphos methyl is

" warranted. :

Field DisSipatibn Studies

Four terrestrial field dissipation studies are available for azinphos methyl. The first
two submitted to satisfy the terrestrial field dissipation guideline. The second two were = .
submitted in conjunction with runoff studies. They provide supporting information on the
dissipation of azinphos methyl under some conditions but do not satisfy the guideline :
requirement. The first two (MRID 42647901) were conducted in California on alfaifa fields.
There were no uncropped plots at either site. One of the studies was conducted at
Watsonville, California on a Salinas silt loam where azinphos methyl was applied in July. The
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pH of the soil at this site ranged from 6.9 to 8.0. We would expect azinphos methyl to
degrade more rapidly under these pH conditions when compared to most agricultural fields
where the pH is acid to neutral. The duration of the’eXperiment was 60 days. There were two
plots, one receiving one application of 3 Ib acre ! and the other receiving two applications 7
days apart at the same rate. Parent azinphos methyl degraded with a DT, of 9 days
(estimated by exponential interpolation) from the upper 6 inches of soil in the single
application plot. The DTy, was bracketed by 7 and 14 days after the second application in the
two application plot. Azinphos methyl was only detected in one sample below 6 inches after
28 days in the single application plot. Only one degradate, azinphos methyl oxygen analog,
was analyzed, but was not detected. The quantitation limit for both parent and degradate was
0.01 mgekg™. At total of 12.9 inches of rain plus irrigation was applied to the plots during the
course of the study. However, no evapotranspiration data was supplied so it is not possible to
assess leaching with the data provided. The value of this study is limited, because the
recovery at time 0 was only 55% and there was no uncropped plot.

The same experimental setup was used at the Fresno site. Applications were made in
May. The soil here was a Hesperia fine sandy loam. The pH of the soil at this site ranged
from 7.6to 8.7. As with the previous study, we would expect azinphos methyl to degrade
more rapidly under these pH conditions such as this than at most agricultural fields where the
pH is acid to neutral. The experiment was conducted for 60 days. The DTj,, estimated by
exponential interpolation was two days in the single application plot, and bracketed by 7 and
14 days in the 2 application plot. No azinphos methyl was detected below the top 6 inches.
Azinphos methyl oxygen analog was detected once in the top layer at the quantitation limit of
0.01 mgekg™. 16.2 inches of rainfall and irrigation were applied to the plots during the study,
but as in the previous study, no evapotranspiration data was collected so leaching at the site
cannot be assessed. The recovery of azinphos methyl at time zero was 60 %and there was no
uncropped plot, limiting the utility of this study.

The two other field dissipation studies were conducted in conjunction with runoff
studies in cotton fields in Colquitt County, Georgia (MRID 425167-02) and Benoit,
Mississippi (MI:ID 425167-01). They provide marginal data, as no samples were collected at
zero time, no samples were collected below the top inch, and degradates were not analyzed.
The soils at the Colquitt County site were an Alapaha sandy loam, a Camegie sandy loam, a
Tifton loamy sand, and a Tifton sandy loam. The soils at the Benoit sitc were dominantly a
Bosket very fine sandy loam with smaller amounts of Dubbs very sandy loam. A single
application of 0.25 lbeacre” was made to the Colquitt County site on August 7 and to the
Benoit site on August 22. The DTy, at the Colquitt County site was 3 d, and 8.2 d at the
Benoit site. It is possible that these d1ss1pat10n rates include a substantial amount of leachmg
as the sampling depth was so shallow.
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Field Runoff Studies

Two runoff studies were conducted to measure pesticide runoff under field conditions.
These studies provide supplemental information on runoff potential of azinphos methyl. These
studies were voluntarily submitted by the registrant. There is currently no requirement nor
guidance for conducting field runoff studies. The studies were conducted in Colquitt County,
Georgia (MRID 425167-02) and Benoit, Mississippi (MRID 425167-01) in cotton fields.

At the Mississippi site, a total of 14.9 g of azinphos methyl ran off the 5.2 acre plot in
a storm of 3.08 inches on August 9, 1989. Approximately 31.5% of the precipitation ran off
the plot during the rainfall event. Although the study was otherwise well-conducted, the
method used to confirm the application rate (collection of the spray on cards placed in the field
during application) was only able to collect "20% of nominal application rate. It is difficult, if
not impossible, to make accurate assessments of the fate of the pesticide when the amount and
distribution of the pesticide immediately following application cannot be determined. We can
therefore only say that the percent of azinphos methyl that ran off the field was between 0.9%
(based on spray tank calibration of the nominal application rate) and 3.5% (based on the
spray card recovery). It is more likely to be the former of these values as the pesticide mass
on the spray cards are not reflective of the application rate due to interception from adjacent
foliage.

The rainfall event represented a storm with a one in seven year return frequency during
the summer in this part of Mississippi. The return frequency of the runoff event is somewhat
less than, to considerably less than, that for the precipitation event, as the soil was fairly dry
due to lack of precipitation in the week prior to the runoff event. Furthermore, because this
study was conducted later in the season than when most azinphos methyl is applied, the
canopy was more closed than would usually be the case. The site represents what appears to
be a fairly typical site for cotton culture. However, data was not provided that would allow a
more precise estimate of how likely the site was to produce adverse aquatic exposures, as
- compared to other cotton agricultural sites.

To summarize the results from Mississippi, the runoff event in the study represents a
less than one in seven year event on a typical site. It generated between 0.9% and 3.5% of the
applied azmphos methyl in the runoff, with the value more likely to be close to the 0.9.%
value. A

At the Colquitt County, Georgia site, the field occupied 49 acres of a 50 acre
watershed and drained into a 3.5 acre pond. Nine acres of the field was separated from the
rest of the field with a berm. ‘This isolated area was used to quantify the runoff and the
azinphos methyl in it. Eight applications of azinphos methyl were made at three day intervals
starting on August 1.
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A total of 13.3 g of azinphos methyl ran off the 9 acre portion of the field in four
storms .which occurred on August 8 (32 mm), August 26 (61 mm), August 31 (37 mm), and
October 1 ( 33 mm). These produced 3.6 g, 8.3 g, 1.3 g and 0.0012 g of azinphos methyl in
the runoff, respectively. The method used to confirm the application rate (collection of the
spray on cards placed in the field during application) showed about 75% of nominal applica-
tion rate was reaching the study site on average. A second method of confirmation, using the
tank calibration data, along with measurements of the azinphos methyl in the spray solution
gave a separate estimate of the application rate. This method generally gave higher estimates
than the spray cards. It is more likely that the tank calibration method is the more accurate .
of these estimates, as the pesticide mass on the spray cards may not be reflective of the
application rate due to interception from adjacent foliage. The percent runoff was calculated
both by using the application estimate based on the tank calibration measurements and upon the
amount found on the spray cards. The percent azinphos methyl in runoff ranged from 1.7 x
10* to 0.17% using the tank calibration data and from 2.2 x10* to 0.26% based on the spray
cards. The total applied that ran off was 0.18% by the tank calibration method and 0.24% by
the spray card method. Measurements of the sediment transported from the 9 acre study area
ranged from 22 kg due to the October 31 runoff event to 2,200 kg for the August 26 event.
The concentration of azinphos methyl on the sediment was not determined.

Data was not provided on the return frequency of the runoff events. Some anecdotal
information was provided on the return frequency of the August 26 storm, indicating that
storms of that intensity (61 mm in 30 to 40 min) were relatively rare in that area. However,
given that the soil was likely to have been fairly dry before the event, it is likely that the
runoff event (as opposed to the storm event) was not particularly severe. Furthermore,
because this study was conducted later in the season than when most azinphos methyl is
applied, the canopy was more closed than would usually be the case. The site represents what
appears to be a fairly typical site for cotton culture in Georgia, but data was not provided that
would allow a more precise estimate of how likely the site was to produce adverse aquatic
exposures, as compared to other cotton agricultural sites.

To summarize the results from Georgia, four runoff events occurred in the study that

moved less than 0.3% of the applied in runoff, but the relative frequency of the events and the
relative severity of the site cannot be determined with the data provided.

Terrestrial Exposure Assessment
Nongranular applications:

The estimated environmental concentrations (EEC’s) on potential bird and mammal
food items following a single foliar application are based on Hoerger and Kenaga (1972) as
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modified by Fletcher et al. (1994). The predicted maximum and mean "Fletcher" EEC’s from
a direct single application of 1 Ib ai/acre are tabulated below. EECs for other application rates
are presumed to increase or decrease proportionally with an increase or decrease in the
application rate.

Short grass ' 240 - ’ 85
| Tall grass : ' 110 - ' 36
Broadleaf/forage plants and small insects ) 135 . ) ] 45

Fruits, pods, seeds, and large insects . ) 15 7

! Predicted maximum and mean residues are for a 1 Ib ai/a application rate and are based on Hoerger and Kenaga (1972) as modified
by Fletcher et al. (1994).

Predicted maximum and mean EECs resulting from multiple applications are calculated
from EFED's "FATE" program. FATE estimates the highest one-day residue and the average
residue, based on the maximum or mean day-0 EEC from the first application, the total number of
applications and interval between applications, and a first-order degradation rate. The half-life
‘used in fate was 9.8 days, which represents the upper 90% confidence bound on the mean of the
foliar dissipation data. The period of chronic exposure from multiple applications is determined as
the maximum number of applications times the minimum application interval.

Granular applications:

There are no granular formulations currently registere: for azinphos methyl.

Water Resources Assessment

The water resources assessment is primarily based on both laboratory data integrated with
modeling and monitoring. The acute ground water estimate is based on monitoring data. The
chronic ground water and the surface water exposure assessment values are based on modeling.
The drinking water assessment endpoints are in Table 6. The surface water values are from a
Tier 2 assessment using PRZM and EXAMS. They represent the eastern cotton use pattern
which is the crop with the highest EEC’s. The acute ground water value was estimated using a
ground water study from the Shenandoah Valley. This study suggests that, at least under some
conditions, azinphos methyl can reach ground water in substantial amounts. This value may be
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~ representative of karst terrain only. The chronic value was estimated using SCI-GROW and
also is for the eastern cotton use pattern. Further description of these estimates are provided
below. The surface water estimates for use in the ecological risk assessment are in Tables 7- -
12. The methods used to calculate these values are described in Jones, 1998. A summary of
that document is provided below. In addition to summaries of the modeling estimates,
summary descriptions of the available monitoring data are also provided.

88 uge L1 13.4 pge L1
Surface Water '
Ground Water 75 pge L’ - - 0.44 4pgeL!

The drinking water estimates for surface water are expected to substantially higher than
that expected to be seen in the environment for reasons beyond those discussed in the modeling
limitations section below. The surface water estimates are based on the maximum application
practice allowed on the label for cotton (see Table 19). Unfortunately, there are no restrictions
on the number or frequency of applications of azinphos methyl to cotton. In these cases, the
number of applications used is the maximum that could be simulated by PRZM, or the
maximum that could be applied in a season. The application interval was assumed to be three
days as this is roughly the minimal turn around time for aerial application. Bayer has
proposed, but not submitted a label amendment restricting the number of applications to 6 per
year with no minimum application interval. This practice reduces the EEC’s in drinking water
assessment to 50 pg ¢ L' for acute and 6.7 ug » L for chronic assessment. This stands in
contrast to the EEC’s for the typical cotton use pattem which results in an acute EEC of 5 1

pg e L? and a chronic EEC of 1.1 pg * o L1,
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Guthion 50%

83pug L' | 7.8pugL' | 62pg-L" | 4.8pg-L? 1.7 pg -L*
WP’s’ '
Guthion 35 % 8.0pg- L' | 75ug- L' | 59ug- Lt | 46pg-Lt | 3.8pg L' | 1.1pg-L?
WP's, 2L :
typical use S56ug-lt 15 :3 pgLt | 42pgL? 3.2pg L 2.7 pg -1 0.8 ug ‘L

* Includes two wettable powder formulations, 50% WP and Solupak
** Includes three formulations: 35% WP, and Solupak 35% WP and 2L.

Guthion 3F" '

western U.S.

6.4 pg L 6.1 pg L 5.1 pg-L? 42 pg-L? 3.6 ug-L? 1.5 pg-L?!
Guthion WP's™ | 139 pg-L? 13.i pg L1 11.0 pg -L? 9:‘0 pg-L? 7.7 ug -L? 33 pg L1
typical use, 4.6 ug "L" 4.4 pg-L? 3.7ugL? 30pgL?! 2.9 pgL? 1.1 pg-L?!
eastern U.S. ’ ’
typical use, 0.70 ug L' | 0.66 p..g L' | 058 ug-L? | 042pg-L? | 038pug-L? | 0.08 pug-L!

* not registered for crab apple. _
** Includes all four Guthion wettable powder formulations, 50% WP, Solupak 50% WP, 35%
WP, and Solupak 35% WP, not registered for use on quince.

15
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Guthion 3F 10.4 pg -L?! 9.9 pg L 8.3 pg-L? 6.4 ng L 53 pg-L? 22 pg-L?
Guthion WP’s 10.7 ug-L? | 102 pg-L™? 86pug-L?t [ 67pgL? | 56pg-L? 24 pg-L?
typical use 51pg-Lt | 498.1pg-L" | 3.9pg-L? 33 pg-L? 3.0 ug L 1.1 pg -1

Guthion 3F

878 pug-L! | 838pg-L? | 692pug-L* | 495pgLt | 404 pg-Lt | 134 pg-L?
Guthion 3F, 488 pgLt | 466pugL? | 405ug-Lt | 275pg-L?t | 21.8pg-L? 6.7ug L
6 applications ‘
tynical use 8.4 pg -L? 8.1 pg-L? 7.0 ug -L? 5.2 ug -L! 4.1 pg-L?* 13 pg-L!

9.3 pg-L?!

8.8 ug-L

7.1upg L

5.7 pg-L?

4.8 pg -1

16.
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| Table 12. Tier 2 upper

applied to pears

roduct

Guthion 3F

0.9 pg-L?!

a4pgLt | a1pgrt | 33pglt | 24pgLlt | 24pgl?
Guthion WP's" 8.9 ug L 8.5 pg L 6.8 ug-L?! 49pug-L? -] 48pg-L? 1.9 pg-L?
typical use 52 ug-L! 49 pg-L? 4.0 pg-L! 29 gLt 2.8 pg L 1.0 ug-L?

* includes all four Guthion wettable powder formulations, 50%'WP, Solupak 50% WP, 35%

WP, and Solupak 35% WP, not registered for use on quince.

1A

' applied 1o peaches.

all Guthions

40.6 ng L | 387pg-L* | 335ug-L? | 255pg-L? | 212 pg-L?!
typical use 159ug-L?' | 152pg-L7 | 132pg-L? | 102 pg L7 1 ss pg-L? 3.0 pg L
alt. row middle | 158ugL? | 150pug-L? | 13.1 pg-L? 9.0 pg-L?! 3.1pg-L?

L4pp

10.4 pg L

11

8.0 pg L 7.5 ug -L? 59pg-L? | 46pgL? | .38pg-L? 1.1pg-L?
| typical use 2.5 ug L 2.1ug-L! 1.9 pg -L! 12pg-L? | 09pg-L! 03 pg-L!

13.6 pg L

12.9 pg -L*

10.4 pg L

7.6 pg L

6.2 pg L
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222 ug-L?

20.9 pg-L!

14.8 pg L

12.5 pg -L?!

all Guthion

12.0 g -L?

11.3 pg -L?!

9.1 pg L

7.3 pg Lt

6.2 pg-L? |

19 pug-L?!

[Ltypical use

3.6 pg 'L

34 pg-L?

2.8 ug -L!

1.4 pg-L!

0.4 ug L

1.8 pg L

Surface Water Assessment

The surface water assessment has been primarily based on Tier 2 modeling (PRZM-
EXAMS) as the monitoring data available for azinphos methyl is not of sufficient quality to
support risk assessment. Monitoring data from STORET, two studies from the United States
Geological Survey, and the state of Florida have been reviewed and summarized here.
Modeling has been done for the high use crops and a limited set of lower use crops that receive
azinphos methyl applications. These crops are almonds, apples (and crab apples), cherries,
cotton, peaches, pears, plums and prunes, potatoes, and walnuts. ' '

STORET. U.S. EPA’s Office of Water maintains the STORET database. The data in STORET
is predominantly entered and maintained by individuals and groups outside the Agency.
Consequently, the data in STORET is highly variable in quality, depending on how and why
the data was originally generated. A particular shortcoming of STORET for use in risk
assessment is the loss of ‘context’: It is difficult to determine the purpose and circumstances
of the data from the information contained in the database. A particular problem for pesticides
is that measurements are often made at places and times when you would not expect the
chemical to be present. STORET therefore serves more as an indicator of potential presence
in water than as a tool for risk assessment. The measurements of azinphos methyl in several
different kinds of water bodies from STORET are in Table 18. The detections limits varied
widely, from 0.001 to 2 ug * L''. There were 15 detects in 1123 samples at 653 sites. Note
that constitutes less than 2 samples per site. The maximum detection was 3 pg e+ L.

[rabies.
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Canals 289 : 63 0.01 1974-1993
Estuaries 185 2 162 3 1969-1997
Lakes 406 1 242 : 0.01 1974-1996
‘Ocean 16 0 6 NA 1980-1985
Reservoirs 91 9 57 0.01 1975-1995
Springs 136 ({1 123 0.5 1987-1996

NAWQA. The United States Geologic Survey has analyzed for azinphos methyl in up to 40
basins from 1993 to 1997. In an overview based on 5133 samples, there were 164 detections
for a frequency of detection of 3.2%. The maximum in any sample was 1 ug * L'*. These
samples were collected from 760 unique stations in 14 states. States with the largest number of
detects were California (69), Washington (27). Pennsylvania (21), and Oregon (5).

In California, the USGS samples 18 stations in four counties. Half of the stations were
in Stanislaus County. Six of the California sites had detections, four sites were clasmﬁed as
‘Agricultural Indicator’ Sites and two were ‘Integrator sites.

In Washington, 25 sites were samples in three counties, three-quarters of the sites were
in Pierce and Grant Counties. Six of the sites had detections, three were ‘Agricultural

Indicator’ sites and two were ‘Synoptic’ sites. In Pennsylvania, the USGS samples 36 unique
stations.

Unfortunately, the analytical recovery from water samples was 13% for azinphos
methyl using a multi-residue GC/MS method (USGS National Synthesis Project, 1998b). The
method detection limit was 0.001 ugs L. Consequently, it is inappropriate to draw
-conclusions about the concentrations of azinphos methyl in surface water using these data. If
more appropriate analytical recoveries were available, that the detections would be substan-
tially more frequent and the concentrations measured potentially 10 times greater than reported
in these studies. These data do indicate that azinphos methy] is reaching surface water.
However, it is not possible to reliably estimate exposure from these data as the detection
frequency and concentrations are inaccurate.

Mississippi Embayment, 1996. The US Geological Survey reported on the occurrence of
azinphos methyl in the Mississippi Embayment (Thurman et al., 1998) There were only 2
detections above 0.001 gg L' in 60 samples. Unfortunately, these results cannot be fully

_evaluated as the original data is not available. These data apparently suffer from the deficien-
cies caused by the chemical analysis as the NAWQA data as the same method was used.

South Florida Water Mamgemem District. The South Florida Water Management District
collected monitoring data from 1988 to 1993 (Miles and Pfeuffer, 1994). Samples were
collected from 27 sites. Samples were analyzed for azinphos methyl with a method modified
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from EPA 614 using gas chromatography with an NP detector. The detection limit for
azinphos methyl varied from 0.25 to 9 ug * L', Detection limits generally improved with time
during the study. On some samples, it was indicated that the analytical recovery for azinphos
methyl was poor. There were no detects in 327 samples. However, it should be noted that
there is little use of azinphos methyl in South Florida. Miles and Pfeuffer (1996) estimate
only 8 tons of azinphos methyl use in the South Florida Water Management District. All of
this was on sugar cane. Note that the use estimate in Figure 1 indicates substantial use in
south Florida. This is an artifact of the methodology used to develop the graph. The national
average per cent of crop treated was multiplied by the county acreage of each crop. In fact,
most of the azinphos methyl applied to sugar cane is in Louisiana, not Florida.

Tier 2 Modeling with PRZM and EXAMS. This analysis is described in detail in Jones, 1998.
This document supercedes previous Tier 2 estimates for azinphos methyl for almonds, apples,
cherries, cotton, filberts, peaches, plums/prunes, potatoes, and walnuts (D494129, D189494,
D189497, D189505, D189508). In addition, EEC’s were calculated for sugar cane in Louisiana.
Tier 1 EEC’s were generated for the same crops described here using ‘back of the envelope’
technique (D189497, D189505, D189508), but GENEEC was not used as exceedances were
already expected due to previous. Tier 2 modeling.

A Tier 2 EEC uses a single site which represents a high exposure scenario for the use
of the pesticide on a particular crop or non-crop use site. The weather and agricultural
practice are simulated using real weather and soils data over multiple (in this case, 20, 34 or
36) years so that the probability of an EEC occurring at that site can be estimated. For
deterministic risk assessments, the one in ten year return frequency EEC’s of certain specified
durations are interpolated from the annual exceedance curve. The durations estimated are
intended to reflect the durations of human health and ecological toxicity studies. Since for
almonds and plums/prunes, weather was not considered, the EEC’s are the same for each year.

For these two cases, only four years were run, and the EEC’s represent the values in the fourth
year. ~ ‘

The maximum application practice for each crop for all the Guthion products were
estimated. The Guthion products were selected in consultation with the Special Review and
Reregistration Division as being suitable for risk management for all azinphos methyl uses.
Aerial application was assumed for all uses as this was-an allowable practice for all simulated
crops. However, the orchard crops are much more likely to receive application by spray blast
which usually generates less drift than an aerial application. In addition, when data was
available the typical application practice was also simulated. These were included to facilitate
possible mitigation. The application practices simulated are in Table 19. When information
on the typical application practice was available, a typical application was simulated for use
assessing potential risk mitigation. For cotton, there was no information on the label regarding
the maximum number of applications, or the minimum application interval. Seventeen
applications at three day intervals were used. In addition, the primary registrant, Bayer has
indicated their intent to submit label modifications limiting the number of applications to 6 per
year.
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Several crops had geographic restrictions on the label, mostly distinguishing between
practices to use in the eastern and western United States In most cases, only one practice was
simulated. Generally, the eastern practice was simulated as the EEC’s were expected to be
higher in the eastern United States than in the west due to'the much more frequent and intense
rainfall. This was the case for peaches, cotton and cherries. Eastern and western apples were
both simulated. - Pears and plums/prunes were simulated with a western scenario and applica-
tion practice as more than 90% of these crops were grown in the western coastal states.

~ For cherries, an alternate row middle application practice was simulated for second

- application of the typical use pattern. An alternate row middle application has a spray blast
application down the center of every other row. A second application to the other row
middles is made in seven days. An alternate row middle application was also made to peaches
_in addition to the regular application practice at the typical application rate. Alternate row.

middle application was simulated by applying half the application rate twice, seven days apart.
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50% WP’s, 2.0 3 120, 28* 28
35% WP’s 20 ) 30 60 April 5
typical 1.4 2 30 NA April 5

typical, western

Guthion 3F** 0.75 4 7 7 ‘May 1

Guthion WP’s 1.5 4 7 7 - May1

typical, eastern 0.65 4 7 NA May 1
4 7

0.75

Guthion 3F 4 14 21 April 1
Guthion WP’s 0.75 2 14 15 April 1
typical 0.75 2t 14 NA “April 1
Guthion 3F 0.5 17! 3 June 6
Guthion 3F, 0.5 6 3 June 6
6 apps.
typical 0.3 2 - 7 NA June 6

Guthion 3F 0.75 4 7 7 May 1
Guthion WP’s 1.5 4 7 7 May 1
"~ typical 1.0 3 7,60 NA May 1

22

e



Table 19 continued.

all Guthions 20 2¢ 10 15 April 1

typicall | 09 1 NA NA April 1

21 NA July 1

Guthion 3F 0.74

all Guthions 2 3 14 21 July 15

typical 13 1 NA : NA July 15

* First application is dormant application

**cannot be applied in California

¥ No actual limit on the label

1 regular application and one alternate row middle apphcatmn
L §1 application of 2.0 and a second application of 1.375 1b acre’!

The EEC’s were estimated using PRZM version 2.3 and EXAMS version 2,94. The
PRZM 2 simulation was run for a period of 20, 34, or 36 years depending on the amount of
available weather data with the scenario. An application efficiency of 75% and a spray drift
loading of 5% of the application rate were used to represent an aerial application to each crop.
Aerial application was simulated as it is allowed on the label for all the crops assessed. The
yearly maximums, largest yearly 96-hour means, and largest yearly 21-day means were
extracted from EXAMS output by EXAMS by PEO. The largest 60-day, 90-day, and annual
means were calculated by PEO from daily concentration data contained in EXAMS plot data
, listings. The 10 year ret 1 EEC's (or 10% yearly exceedance EEC's) were calculated by
linear interpolation by PEO.

The level of risk associated with Tier 2 modeling is primarily controlled through
selection of the scenario. Scenarios were chosen to represent a site that produces more runoff
than 90.% of the sites that are used for that crop. Site selection is currently done by best
professional judgement. Seven sites were used to model the crops considered in this analysis.
The almond scenario was in Kern County, California. Only the pond was used as only spray
drift was considered. Runoff is a negligible source of loading compared to spray drift in the
Central Valley of California. The eastern apple scenario was an orchard in Columbia County,
New York in MLRA 144B. The soil at the site is similar in properties to a Sharkey clay soil,
a very-fine, montmorillonitic, non-acid, thermic Vertic Haplaquept. Note that the Sharkey
clay is generally considered to a soil of the lower Mississippi Valley, not the Hudson River
Valley. The Sharkey clay soil properties were used a surrogate to represent the New York soil
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in this scenario. Western apples, filberts, pears and walnuts were simulated at a site in
Washington County, Oregon in the Hood River Valley. This is in MLRA 2. The soil at the
site was a Cornelius silt loam, a fine-silty, mixed, mesic Ultic Haploxeralf on a 15% slope.
This site was selected as a general high exposure scenario for orchard crops in the Northwest.
The cherry scenario is an orchard in Grand Traverse County, Michigan in MLRA L96. The
soil at the site was a Kewaunee silt loam, a fine, mixed, mesic Typic Hapludalf. The cotton
field is in Yazoo County, Mississippi. It has a Loring silt loam soil, a fine-silty, mixed, mesic
Thermic Typic Fragiudalf, in MLRA O-134. The peach orchard is in Peach County, Georgia.
It has a Boswell sandy loam soil, a fine, mixed, thermic Vertic Paleudalf, in MLRA P133A.
The Boswell soil is hydrologic group C soil and SCS curve numbers were generated based on
this grouping and the plant cover as above. The plum and prune site was a plum orchard in
Tulare County, California in MLRA C17. Only spray drift was modeled at this site because of
the small amount of open surface water in this area and the paucity of rain during the growing
season. As with almonds only the pond was simulated for plums and prunes. The potato
scenario was in Aroostook County, Maine in MLRA R143. It has a Conant silt loam soil, a -
fine-loamy, mixed, frigid Aquic Haplorthod. Conant soils are moderately well drained to
somewhat poorly drained and has been treated as a Group C soil in this scenario. The sugar
cane scenario was in Saint Martin’s Parish, Louisiana in MLRA O131. The soil was a
Sharkey clay a very-fine, montmorillonitic, non-acid, thermic Vertic Haplaquept.

The ponds used are modified for generic use from the Richard Lee pond that is
distributed with EXAMS and is the standard pond used for all EEC calculations.
Modifications were made to convert the pond from 1 acre, 6 ft deep to 1 ha, 2 m deep.-

~Additionally, adjustments were made to the standard pond by changing the water temperature
to that which was more appropriate for the region being simulated. The temperature in the
pond each month was set to the average monthly air temperature over all 36 years calculated
from the meteorological file that was used in the simulation.

The environmental fate data that was used to generate the chemistry input parameters to
PRZM and EXAMS are in Table20. The PRZM chemistry parameters are in Table 21 and the
EXAMS chemistry parameters are in Table 22. A complete description of how the chemistry
input parameters were estimated from the fate data is in Jones, 1998. Note that the PRZM soil
water partition parameter, KD, is based on the desorption rather than the adsorption coefficient
as is current policy. The parameter selection was based on an older policy. The resulting
differences in the EEC’s are slight. The KBACW parameter is EXAMS was set to 1.02 x 10*
h™ which is one third the aerobic soil metabolism parameter used in PRZM. Current policy is
that KBACW should be set to one half the aerobic soil metabolism value used in PRZM, or
1.51 x 10* h’'. However, the difference in the between what was used and the current policy
is slight since the degradation rate in ‘the aquatic system is dominated by hydrolysis which was
input separately from the metabolism.
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Molecular Mass

317.32 g ‘mol”

EFGWB One-Liner

Aerobic Soil Metabolism Rate Constant

2.17x 10* 4"

Gronberg et al., 1979

Anserobic Soil Metabolism Rate Constant 1.04x102 4! Gronberg et al., 1979
| Ko 8414 L i(g—soil" Lenz, 1979
K 7.55 L -kg-soil Lenz, 1979
Solubilit'y 25.10 mg -L"! EFGWB 0;1e-Liner
Vapor Pressure 2.2x107 torr EFGWB One-Liner
Acidic Hydrolysis Rate Constant | 478 L '(mol—H")"' -4 EEGWB One-Liner

Neutral Hydrolysis Constant 7.83x104 d! Wilkes et al., 1979

Alkaline Hydrolysis Constant 82 L-(mol-OH*)! -d* Wilkes et al., 1979

Aqueous Photolysis Constant 2.17x10"! 4 EFGWB One-Liner

Washoff Fraction 0.937 Gunther et al., 1977

Foliar Degradation Rate Constant 7.2x102 4 see fate assessment
25
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Foliar Volatilization (PLVKRT) , 0d* ‘ poor _
Foliar Decay Rate (PLDKRT) » 7.0x102 d?* good
Foliar Washoff Extraction Coefﬁéieﬁt (FEXTRC) 0.937 cm’ fair
Plant Uptake Fraction (UPTKF) ' 0 ' poor
‘Soil-Water Partition Coefficient (KD) . | 8.414L ke good

. : : soil!
Dissolved Phase Decay Rate: A Horizon (DWRATE) . 7.25x10° d* fair
Adsorbed Phase Decay Rate: A Horizon (DSRATE) 7.25x10° d! . fair
Dissolved Phase Decay Rate: Lower Horizons | 3.44x10'? d?! fair
(DWRATE) _
Adsorbed Phase Decay Rate: Lower Horizons (DSRATE) | 3.44x10°d" |  poor
Vapor Phase Decay Rate (DGRATE) : 0d! poor -
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Aerobic Agqueous Metabolism Constant (KBACW) 1.02x10* ' poor
Sediment Metabolism Constant (KBACS) 9.56x10° h! poor.
Acidic Hydrolysis Rate Constant (KAH) 0 L-Gmol-H*)"! -h! good
Neutral Hydrolysis Entropy Factor (KNH) k4.33x10‘ h?! excellent
Neutral Hydrolysis Activation Energy (ENH) 10.595 kcal ‘mol’ excellent
Alkaline Hydrolysis Rate Constant (KBH) » 1.85x10" L-(mol-OH-1 -h?! excellent
Alkaline Hydrolysis Activation Energy (EBH) 14.6 kcal -mol’ excellent
Photolysis Rate Constant (KDP) 9.04x10 h! good
Partition Coefficient (KPS) 7.55 L kg fair
Molecular Mass (MWT) 317.32 g ‘mol” _ excellent
" Solubility (SOL) 25.10 mg- L good
Vapor Pressure (VAPR) 2.2x107 torr good
Q10 For The water Column (QTBAW) 2 poor
Q10 For Sediment (QTBAS) ’ 2 poor

There are several factors which limit the accuracy and precision of the Tier 2 analysis
including, but not limited to, the selection of the high exposure scenarios, the quality of the
input data, the ability of the models to represent the real world, and the number of years that
were modeled. There are additional limitations on the use of these numbers as an estimate of
drinking water exposure. ’ '

It is worth noting that again that there is often substantial discrepancies between the
typical use pattern for a crop and the maximum label rate. Modeling the maximum use pattern
is defendable as these patterns can be used and in fact have been used in some cases in the past
‘with fairly catastrophic results for the local aquatic fauna (see the discussion of incidents data
below). :

‘Scenarios that ate selected for use in Tier 2 EEC calculations are ones that are likely to
produce large concentrations in the aquatic environment. It should represent a site that really
exists and would be likely to have the pesticide in question applied to it. It should be extreme
‘enough to provide conservative estimates of the EEC, but not so extreme that the model cannot
properly simulate the fate and transport processes at the site. Currently, sites are chosen by
best professional judgement to represent sites which generally produce EEC's larger than 90%
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of all sites use for that crop. The EEC's in this analysis are accurate only to the extent that the
_ site represents this hypothetical high exposure site. The most limiting part of the site selection
is the use of the standard pond with no outlet. Obviously, a Georgia pond, even with an
appropriately modified temperature profile, is not the most appropriate water body for use in
Mississippi. It should be remembered that while the standard pond would be expected to
generate lower EEC’s than most water bodies, some water bodies would likely have higher
concentrations. Examples of these would be shallow water bodies near agricultural fields that
receive most of their water as runoff from agricultural fields.

The quality of the analysis is directly related to the quality of the input parameters. In
general, the fate data for azinphos methyl is good. In particular, azinphos methyl has usable
foliar washoff and degradation data which is not usually available. Additional metabohsm data
would greatly increase our confidence, and likely reduce our EEC estimates.

“The models themselves represent a limitation on the analysis quality. While the models -
are some of the best environmental fate and transport estimation tools available, they have
significant limitations in their ability to represent some processes. Spray drift is estimated as a
straight 5% of the application rate reaching the pond for each aerial application. In actuality,
this value would be expected to vary considerably with each application. A second major
limitation of the models is the lack of validation at the field level for pesticide runoff. While
several of the algorithms (volume of runoff water, eroded sediment mass) are well validated
and well understood, no adequate validation has yet been made of PRZM 2.3 for the amount
of pesticide transported in runoff events. An industry group, the FIFRA Environmental
Modeling Task Force is currently in the process of validating PRZM. Other limitations of the
models are the inability to handle within site variation (spatial variability), very limited crop
growth algorithms, and an overly simple soil-water transporc algorithm (the "tipping bucket"
method)

EXAMS is primarily limited because it is a steady—state model and cannot accurately
characterize the dynamic nature of water flow. A model with dynamic hydrology can more
accurately reflect the changes in concentration due pond overflow and evaporation.

Another limitation is that only limited amounts of weather data were available for the
analysis at each site. Uncommon events such as the 1 in 10 year concentration used for
ecological risk assessment require substantial weather data sets in order to have reasonable
certainty of their true. For these simulations, 36 years of data is required to ensure that the
10% annual exceedance concentration is bounded by the maximum annual exceedance value
'with 95% confidence. If the number of years of weather data could be increased, it would
increase the confidence that the estimated value for the 10% annual exceedance EEC was close
to the true value.

An additional set of limitations is imposed when Tier 2 EEC’s are used for drinking
water exposure estimates. Obviously, a single 10 hectare field with a 1-hectare pond does not-
accurately reflect the dynamics in a watershed which is large enough to support a drinking
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water facility. A basin of this size would certainly not be planted completely to a single crop
nor be completely treated with a pesticide. Additionally, treatments with the pesticide would
likely occur on different days on different fields. This would reduce the magnitude of the
concentration peaks, but also make them broader, reducing the acute exposure but perhaps
increasing the chronic exposure. The fact that the simulated pond has no outlet is also a
limitation, as water bodies in this size range would be have at least some flow through (rivers)
or turnover (reservoirs). In spite of these limitations, a Tier 2 EEC can provide a reasonable
upper bound on the concentration found in drinking water if not an accurate assessment of the
real concentration. Risk assessment using Tier 2 values can capably be used as refined screens
to demonstrate that the risk is below the level of concern.

Ground Water

Since azinphos methyl is only moderately mobile to leaching and since it degrades by

- hydrolysis, it is not expected to be reach ground water under most conditions. When it does
reach groundwater, it is not expected to persist. There are a limited number of detections of
azinphos methyl in ground water as described below. An estimate of the concentration that
might be in ground water under highly vulnerable conditions was made with SCI-GROW
(Barrett, 1997). A input parameter for K . of 579 L kg! was estimated from the batch
equilibria data . This represents the median K, in accord with current SCI-GROW
documentation. Note that K, was not found to be valid description of binding for azinphos
methyl. (See Fate Assessment above.) The best estimate half-life from the aerobic soil
metabolism study of 32 d was used for the half-life parameter. A list of SCI-Grow estimates
for variety of different crops and application practices are listed in Table 23. The single SCI-
Grow estimate provided for drinking water exposure assessment was that from the eastern
cotton use pattern. This value was chosen over the higher western cotton use pattern value

" because mitigating factors not considered by SCI-GROW likely make the eastern cotton value
a better reflection of the actual upper bound concentrations of azinphos methyl in ground
water. These mitigating factors include substantlally less prec1p1tat10n and genera]ly higher
soil pH’s in the western cotton growing regions.
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. [[vaxious Crops.
Almond, Apples, Filberts, 61bacre! 0.40
Pears, Walnuts : '
Cherries . 3 10.20
Peaches, Potatoes 4.5 : 0.31
Plums/Prunes 3.38 o 0.23
Cotton 6.4 (eastern) : 0.44
Cotton 12.8 (westemn) : 0.85

" There is monitoring data on azinphos methyl from three different sources. In
STORET, there were no detections of azinphos methyl in 3882 samples collected at 3247 sites
from 1975 to 1997. Detection limits ranged from 0.003 to 300 ug * L. Azinphos methyl
- was not included among the analytes for the National Pesticide Survey (USEPA, 1990). Short
discussions of data in the Pesticides in Ground Water Database and NAWQA are provided
below. ’ N
Pesticides in Ground Water Database. There were 1598 wells sampled in 9 states, California,
Indiana, Georgia, Hawaii, Maine, New York, Oklahoma, Rhode Island and Texas, with no
detections in the EPA’s Pesticides In Ground Water Database (Hoheisel ez al., 1992)
However, there are 16 detections of azinphos methyl listed for the state of Virginia?. All the
detections were in Virginia from 60 samples collected in July and August of 1987 in Clarke
and Frederick County in the Shenandoah Valley (Goodell, 1987). Sixty wells were sampled
with a single sample each. Samples were analyzed by gas chromatography with a EC detector.
There is no indication that a confirmatory method was used. No detection limit was provided.
Clark County is dominantly in pasture and field crop agriculture with 6% of the county in
orchards. Frederick County is top county for production of both peaches and apples in
Virginia with 9000 acres of orchards. There were 12 detections in Clarke County and 4
- detections in Frederick County. According to Goodell, the concentration "often exceeds 75
pg* L. No other indication of the concentrations actually measured is given. The
concentration of azinphos methyl listed was greater than any other pesticide in the study except
2,4-D, which was greater than 100 ug -« L", Other pesticides monitored included methyl

? The PGWDB National summary incorrectly lists 5 detects in 30 samples. The
PGWDB Region 3 Summary incorrectly lists 30 total wells, 432 total samples and one detect
greater than the MCL and 5 below the MCL.
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parathion, and endosulfan and 2,4,5-TP. Of the sixteen detects, 9 were associated with
orchards, 5 with "agriculture”, and 2 with "other". There was indication of the distribution of
the non-detects among these use sites. Goodell characterized the underlying aquifer as either.
carbonatic, shale, or other. Ninety-three of 120 total pesticide detections in the 60 samples
were associated with carbonatic aquifer. This aquifer is associated with the karst topography
and consequently the ground water is highly vulnerable. However, because carbonate aquifers
are normally high in pH and because azinphos methy! degrades rather quickly under these
~ conditions, azinphos methyl is not expected to persist in these aquifers. This data set has some
significant uncertainties associated with it. However, the concentrations reported are reason
for substantial concern.

NAWQA. Data from the NAWQA program (USGS National Synthesis Project, 1998) found
four detections of azinphos methyl ranging from 0.003 to 0.064 pg * L'!.- The detection limit
varied from 0.001 to 0.15 g * L. It was 0.001 pug ¢ L™ for about 95% of the data. Three of
_ the detections were in Grant and Adams Counties in Washington. Two of these detections
(0.014 and 0.064 ug * L' were in public drinking water supplies. The third detection of
0.018 ug ¢ L was in an unused well. The fourth detection was in an unused well in Richland
County, North Dakota at 0.003 ug » L. Note however that the analytical recovery for
azinphos methyl was only 13% (USGS National Synthesis Project, 1998b) and none of the first
20 study units were high use areas for azinphos methyl. Consequently these data is of little
value in assessing levels of azinphos methyl groundwater.

3. Ecological Effects Hazard Assessment
a. Tpxicity to Terrestrial Animals .
i. Birds, Acute and Subacute
" An acute oral toxicity study using the technical grade of the active ingredient (TGAI) is
required to establish the toxicity of azinphos methyl to birds. The preferred test species is either

the mallard (waterfowl species) or the northern bobwhite (upland gamebird species). Results of
this test are tabulated below. ’
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TableZ‘iAVlan Acuteﬂtal oxm 3

 Species

Northern bobwhite 88.8 32 highly toxic 402548-01 core
| (Colinus virginianus) . Stubblefield 1987
Northern bobwhite . tech. 33 highly toxic 406058-01 supplemental®
. - . Grimes and Jabar 1988 -
Northern bobwhite 9o - 60 | moderatelytoxic 00160000 supplemental®
. Hudson et al. 1984
Mallard 90 136 moderately toxic 00160000 " | supplemental® -
{Anas platyrhynchos) : : Hudson et al. 1984
Ring-necked pheasant 90 74.9 moderately toxic 00160000 supplemental?
(Phasianus colchicus) Hudson et al. 1984
Ring-necked pheasani .| form. 283 " | moderately toxic 00160000 supplemental®
Hudson et al. 1984
Chukar 90 84.2 moderately toxic 00160000 ‘| supplemental®®
(Alectoris chukar) Hudson et al. 1984

! core study satisfies guideline; supplemental study is scientifically sound but does not satlsﬁ( guideline
2 test conditions were not reported in sufficient detail
? not a recommended guideline test species

Because the lowest LD50 (32 mg/kg, northern bobwhite) is between10 to 50 mg/kg,
azinphos methyl is categorized as highly toxic to birds on an acute oral basis. Based on an LD50
of 283 mg/kg, a formulated product (unspecified % ai) is categorized as moderately toxic. The

‘guideline (71-1) is fulfilled (MRID 402548-01, 406058-01, 00160000).

Two subactute dietary studies using the TGAI also are required to establish the toxicity of
azinphos methyl to birds. The preferred test species are the mallard and northern bobwhite.
Results of these tests are tabulated below.

Northern bobwhite ) 92 488 highly toxic 00022923 core

(Colinus virginianus) ) Hill et al. 1975

Mallard 92 1940 slightly toxic | 00022923 core

{Anas platyrhynchos) Hill et al. 1975

Ring-necked phMt 92 1821 : slightly toxic 00022923 core -
(Phasianus colchicus) Hill et al. 1975 ) .
Japanese quail 92 639 moderately toxic 00022923 : supplemental®
(Coturnix coturnix japonica) Hill et al. 1975

! test organisms observed an additional three days while on untreated feed
2 not a recommended guideline test species
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: Because the lowest LC50 (488 ppm, northern bobwhite) is in the range of 50 - 500 ppm,
azinphos methyl is categorized as highly toxic to avian species on a subacute dietary basis. The
~ guideline (71-2) is fulfilled (MRID 00022923).

ii. Birds, Chronic
Avian reprodﬁction studies using the TGAI are currently required for all pesticides having

outdoor uses. The preferred test species are the mallard and northern bobwhite. Results of these
tests are tabulated below. ‘

Northern bobwhite 88.8 15.6 87.4 eggs laid, viable 410561-01 core
(Colinus virginianus) ’ embryos, 14-day-old | Beavers et al. 1988

survivors
Mallard 88.8 10.5 32.5 ¢ weight gain 408442-01 core
(Anas platyrhynchos) . Toll 1988 and

. 41218701 )
e e e e e A 006 A0 TOULLORD, e

! additional information to upgrade MRID No. 408442-01

Based on the mallard, the most sénsitive species, an avian chronic NOAEC is established
at 10.5 ppm due to adverse effects on adult hen weight gain at a dietary dosage of 32.5 ppm. At
87.4 ppm, significant adverse reproductive effects were observed in the northern bobwhite. The
guideline (71-4) is fulfilled (MRID 408442-01, 410561-01).

iili. Mammals, Acute and Subacute

Wild mammal testing is required on a case-by-case basis, depending on the results of
lower tier laboratory mammalian studies, intended use pattern and pertinent environmental fate
characteristics. For most pesticides, rat or mouse toxicity values obtained from studies submitted
to the Agency's Health Effects Division are used in lieu of wild mammal testing. For azinphos
methyl, however, one subacute dietary study with deer mice was submitted and additional data
were available from a published study accepted as supplemental data. These toxicity values are
tabulated separately below for acute oral, subacute dietary, and chronic reproductive studies.
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Table 27 Mammah‘ Acite @rai Toxic ]
l Bpecies. -

Laboratory rat 85 78 very highly toxic 402801-01 core

(Rattus norvegicus) -

Laboratory mouse 1 99.1 1 highly toxic Meyers and Wolff 1994! supplemental

(Mus musculus) ) -

House mouse (wild) | 99.1 10 highly toxic Meyers and Wolff 1994 supplemental

(Mus musculus)

Gray-tailed vole : 99.1 32 highly toxic Meyers and Wolff 1994 supplemental

(Microtus canicaudus)

Deer mouse ) 99.1 48 highly toxic .| Meyers and Wolff 1994 supplemental

(Peromyscus maniculatus)

! Arch. Environ. Contam. Toxicol. 26:478-482

Because the lowest LD50 (7.8 mg/kg, laboratory rat) is <10 mg/kg, azinphos methyl is
categorized as very highly toxic to small mammals on an acute oral basis.

Laboratory mouse 99.1 543 moderately toxic Meyers and Wolff 1994! supplemental

(Mus musculus)

Gray-tailed vole .99.1 406 highly toxic Meyers and Wolff 1994! supplemental
(Microtus canicaudus) i - . :

Deer mouse 99.1 2425 slightly toxic . Meyers and Wolff 1994 supplemental

(Peromyscus maniculatus)

Deer mous» 92 >5000* practically nontoxic 408583-01 supplemental® .

! Arch. Environ. Contam. Toxicol. 26:478-482
2 4/10 individuals died at 5000 ppm
3 dietary concentrations fed to the deer mice were not confirmed

The lowest LC50 (406 ppm, gray-tailed vole) falls in the range of 50 - 500 ppm, which
categorizes azinphos methyl as highly toxic to small mammals on a subacute dietary basis.
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‘Species

Laboratory rat 87.2 s s piip mortality, 40332601 | core
(Rattus norvegicus) . : ) viability, lactation, -

Based on a two-generation reproduction test with the laboratory rat, the mammalian
NOAEC is estabhshed at 5 ppm

iv. Insects

A honey bee acute contact study using the TGAL is required for azinphos methyl because
its use on a variety of agncultural crops may result in honey bee exposure. Results of this test are
tabulated below.

Honey bee | tecn acute oral | LDso=0.15 ugbee highly ioxic | 05004151 core

(Apis mellifera) (48-h LD50) Stephenson 1968

Honey bee tech. acute contact LD50 =0.063 pg/bee highly toxic | 05004151 core
(48-h LD50) Stephenson 1968

Honey bee tech. acute contact LDS50 = 0.423 ugfbee highly toxic | 00066220 core
(48-h LD50) Atkins et al. 1976 ~

Honey bee : 50 Wp foliar residue residues highly toxic for n/a 404663-01 core

(worker bees) 1 (31bai/A) 4-13 days after application Schmidt 1987

The oral and contact LD50s of <2 pg/bee categorize azinphos methyl as highly toxic to
honey bees. Guthion 50 WP applied at 3 1b ai/acre on alfalfa foliage and exposed to caged bees
demonstrated that residues on treated foliage may remain toxic to honey bees for several days
after application. When treatment was followed by a period of fair, dry weather, 100% of the
bees were killed through day 13. When dried residue was subjected to showers or light

_precipitation, mortality occurred for 4 and 11 days, respectively. The guideline requirements for
acute contact (141-1) and toxicity of residues on foliage (141-2) are fulfilled (MRID 05004151,
00066220, 404663- -01).

Although not required, data on the toxicity of 25% and 50% WP formulations to
nontarget soil and surface insects and mites have been submitted and reviewed. Results of studies
determined to be scientifically sound are tabulated below:
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“Table 31. ‘Soil and Surface Insect an
Parasitic wasp 50 Wp high toxicity to adults, but not juveniles, 05004003
(Aphytis melinus) when applied at 380 ppm on lemons Davies and McLaren 1977
Predaceous beetles (2 spp.), 25 Wp >50% toxicity to insects exposed to 0.0477% ai 05005640
Parasitic wasps (2 spp.) in honey bait Bartlett 1966
Predaceous beetles (6 spp.) 25 Wp >50% toxicity to all species exposed to dry 05003978  _
Predaceous wasps (5 spp.) residue (24 h postappl.) on wax paper sprayed Bartlett 1963
) with guthion at 0.5 Ib 2i/100 gal :
‘|| Predaceous mite 25wp highly toxic at 0.5 Ib ai/100 gal 05004148
(Amblyseius hibisci) Bartlett 1964

mites.

v. Terrestrial Field and Pen Tésts

These results indicate that azinphos methyl is highly toxic to soil and surface insects and

Field studies conducted in apple orchards in Washington (Johnson et al. 1989, MRID
411397-01) and Michigan (Sheeley et al. 1989, MRID 411959-01) demonstrated that some birds
. and small mammals are likely to be poisoned from spray applications of azinphos methyl. In
Washington, eight orchards were treated with three 1.5 Ib ai/acre applications (Guthion 35% WP
applied with airblast sprayers) at 7- to 11-day intervals. Eight orchards in Michigan were treated
with four 1.5 Ib ai/acre applications at 7-to 10-day intervals. The purpose of the studies was to
evaluate potential hazards to wildlife based on mortality, population changes of species present in
and around the orchards, and from residue levels on foliage and invertebrates. Effects on wildlife
were determined from carcass searches pre- and post-treatment, bird censuses based ori line
transects, and live-trapping of small mammals. Residues were sampled on apple tree foliage,
noncrop foliage within and adjacert to orchards, and on a few invertebrates collected within the

orcha_rds.

Two casualties were recorded pre-treatment and 27 post-treatment in the eight Michigan
orchards. Of the 27 post-treatment mortalities (tabulated below), 14 were considered highly
likely to have been treatment related, six were possibly treatment related, and seven were not
treatment related. Most carcasses were found within the orchards (38%) or along their penmeter
(45%), but 17% were located in adjacent areas outside the orchards '
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Birds: . CL
Indigo bunting (Passerina cyanea) 1
Chipping sparrow (Spizella passerina) 1 )
Killdeer (Charadrius vociferus) ) - 1
Unidentified nestling ’ 1

Mammals:

Northern short-tailed shrew (Blarina brevicauda)
Deer mouse (Peromyscus maniculatus)

Meadow vole (Microfus pennsylvanicus)
Meadow jumping mouse (Zapus hudsonius)

Bat

Eastern chipmunk (Tamias striatus) 1
‘Il Cottontail rabbit (Sylvilagus sp.) . 1
Unidentified mammal 2

g SRR N

Birds:

Robin (Turdus migratorius)
Meadowlark (Sturnella neglecta)
American goldfinch (Carduelis tristis)
Chipping sparrow (Spizella passerina)
Starling (Sturnus vulgaris)

California quail (Callipepla californica)
Ring-necked pheasant (Phasianus colchicus)
Black-billed magpie (Pica pica)

Pigeon (Columba livia)

Unidentified birds

L et et ket N

B N

Mammals:
Meadow vole (Microtus pennsylvamcus) . 12
Pocket gopher 1
Ground squirrel

Mountain cottontail (Sylvilagus sp.)
Muskrat (Ondatra zibethicus)
Mouse

Unidentified mammals

-

! azinphos methyl residue detected in carcasses, or impaired animal obsurved with symptoms typical of cholinesterase poisoning
2 intoxication suspected based on locations of scavenged carcasses or feather or fur spots and when found in relation to treatment times -

In the Washington study, 173 casualties were recorded, including 59 birds of 14 species,
109 mammals of seven species, and five reptiles of two species. Of these, 162 (94%) were found
after treatments began. American robins and California quail accounted for 34% and 20%,
respectively, of the total avian casualties. Meadow voles comprised 82% of the mammalian
casualties. Only 40 of the 173 casualties were analyzed for tissue residue, and 21 (53%) were
considered treatment related based on the detection of residue in carcasses. Additionally, 117
other casualties might have been treatment related, based on the circumstances and/or time frames
under which carcasses were found. Only 35 casualties were definitely not treatment related. Of
the carcasses recovered, 46% were found along orchard perimeters, 41% in orchard interiors, and

13% in areas adjacent to the orchards.
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~ The effects of azinphos methyl applications on gray-tailed voles (Microtus canicaudus)
and deer mice (Peromyscus madniculatus) were studied in 0.2-ha alfalfa enclosures in Oregon. In
one study, voles were exposed to a single ground-spray application of either 0, 0.7, 14,28, or
4.2 1b ai/acre (Edge et al. 1996). Population levels in the 1.4 to 4.2 b ai/acre enclosures were
depressed for four weeks after application. Application at 0.7 Ib ai/acre caused little or no
detectible demographic responses. In another study, an application of 3.25 Ib ai/acre reduced
population density and growth, survival, recruitment, and body growth of voles (Schauber et al.
1997). Vole densities were only 40% of the controls and remained depressed for > 6 weeks after
the single spray application. Deer mouse densities in mowed enclosures also decreased 47%
within five days after spraying. Analysis of deer mouse feces indicated that consumption of
arthropods just after spraying was greater in treated enclosures than in untreated enclosures,
indicating that the mice were eating dead or dying arthropods. A third study found that three
applications of 1.45 Ib ai/acre applied at 14-day intervals caused significant but short-term
reductions in vole survival (Peterson 1996). In that study, effects on survival occurred
immediately after application but did not persist for more than a week or two.

The effects of exposure on 12-day-old broods of bobwhite exposed to a single application
of either 0, 0.7, or 2.8 1b ai/acre were examined in 0.2-ha alfalfa enclosures in Oregon (Matz et al.
in prep.). Different broods were exposed for either 1-2 days post-treatmernt, 1-5 days post-
treatment, or 6-10 days post-treatment. Chick survival probability for those exposed only for
days 1-2 post-spray was not different from the controls for either treatment rate, but for those
exposed days 1-5 it was significantly lower for the higher application rate. For chicks exposed
only from days 6-10, survival probability was significantly lower than controls for both application
rates. Treatment also reduced chick growth rates and brain AChE activity. Lowered growth
rates indicate that food intake was decreased due to direct intoxication and/or avoidance of

.~ contaminated food.

b. Toxicify to Freshwater Aquatic Animals

i. Freshwater Fish, Acute

In order to establish the toxicity of a pesticide to freshwater fish, the minimum data
required on the technical grade of the active ingredient are two freshwater fish toxicity studies.
One study should use a cold water species (preferably the rainbow trout), and the other should
use a warm water species (preferably the bluegill sunfish).
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Species % AJ. LC,, prb MRID No. Toxicity Fulfills Guideline
(ug/L) a.i. ’ Category 1 Requirement
Coho salmon 93 6.1 40098001 very highly toxic core
static F.L. Mayer & M.R. '
Ellersieck/1986
Coho salmon 93 32 40098001 » very highly toxic | core
static F.L. Mayer & M.R.
Ellersieck/1986
Coho salmon 93 32 40098001 very highly toxic core
static F.L. Mayer & M.R.
Ellersieck/1986
Rainbow trout 93 43 40098001 very highly toxic core
static F.L. Mayer & M.R.
Ellersieck/1986
Rainbow trout 93 71 40098001 very highly toxic | core
static F.L. Mayer & M.R.
Ellersieck/1986
Rainbow trout 93 5.8 40098001 very highly toxic core
static F.L. Mayer & M.R.
Ellersieck/1986
Rainbow trout 93 6.3 40098001 very highly toxic | core
static F.L. Mayer & M.R.
Ellersieck/1986
Rainbow trout 93 2.9 40098001 very highly toxic core
static F.L. Mayer & M.R.
Ellersieck/1986
Atlantic salmon 93 2.1 40098001 very highly toxic | supplemental
static F.L. Mayer & M.R. :
Ellersieck/1986
Atlantic salmon 93 2.7 40098001 very highly toxic supplemental
static : E.L. Mayer & M.R.
Ellersieck/1986
Atlantic salmon 93 32 40098001 very h ghly toxic | supplemental
static F.L. Mayer & M.R.
Ellersieck/1986
Atlantic salmon 93 35 40098001 very highly toxic supplemental
static F.L. Mayer & M.R.
Ellersieck/1986
Atlantic salmon 93 >15 40093001 very highly toxic | supplemental
: static F.L. Mayer & M.R.
Ellersieck/1986
Atlantic salmon 93 3.6 40098001 very highly toxic supplemental
static F.L. Mayer & M.R.
Ellersieck/1986
Atlantic salmon 93 25 40098001 very high]yitoxic supplemental
static F.L. Mayer & M.R. .
Ellersieck/1986
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Species % Al LC,, ppb MRID No. Toxicity Fulfills Guideline -
(ug/L) a.i. Category Requirement
Atlantic salmon 93 2.5 40098001 ) very highly toxic supplemental
flow- F.L. Mayer & M.R.
through Ellersieck/1986
Brown trout 93 4.6 40098001 very highly toxic supplemental
static F.L. Mayer & M.R.
Ellersieck/1986
Brown trout 93 4.3 40098001 very highly toxic supplemental
static F.L. Mayer & M.R. . .
Ellersieck/1986
Brown trout 93 35 40098001 very higlﬂy toxic | supplemental
static F.L. Mayer & M.R. .
Ellersieck/1986
Brown trout 93 6.0 40098001 very highly toxic supplemental
static F.L. Mayer & M.R. .
Ellersieck/1986
Brown trout 93 5.1 40098001 very highly toxic supplemental
static F.L. Mayer & M.R.
Ellersieck/1986
Brown trout 93 6.6 40098001 very highly toxic supplemental
static F.L. Mayer & M.R.
. Ellersieck/1986
Brook trout 93 1.2 40098001 very highly toxic core
static F.L. Mayer & M.R.
Ellersieck/1986
Goldfish 93 4270 40098001 very highly toxic supplemental
static F.L. Mayer & M.R.
Ellersieck/1986
Carp 93 695 40098001 very highly toxic supplemental
static F.L. Mayer & M.R. :
Eilersieck/1986
Fathead minnow 93 235 40098001 very highly toxic core
static F.L. Mayer & M.R. ’
Ellersieck/1986
Fathead minnow 93 293 40098001 very highly toxic core
static F.L. Mayer & M.R.
Ellersieck/1986
Fathead minnow 93 148 40098001 very highly toxic core
static F.L. Mayer & M.R.
Ellersieck/1986
Black bullhead 93 3500 40098001 . very highly toxic supplemental
static F.L. Mayer & M.R. : )
Ellersieck/1986
Black bullhead 93 4600 40098001 very highly toxic supplemental
static F.L. Mayer & M.R. .
Ellersieck/1986
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Species
Black bulthead v 93 4810 40098001 very highly toxic | supplemental
static F.L. Mayer & M.R.
Ellersieck/1986
Channel catfish 93 3290 . 40098001 ) very highly toxic | core
static F.L. Mayer & M.R.
Ellersieck/1986 -
Green sunfish 93 52 40098001 very highly toxic | supplemental
’ static . F.L. Mayer & M.R.
Ellersieck/1986
Bluegill sunfish 923 22 40098001 very highly toxic core
static F.L. Mayer & M.R. :
Ellersieck/1986
Bluegill sunfish 93 82 40098001 very highly toxic core
static F.L. Mayer & M.R.
Ellersieck/1986
Bluegill sunfish 93 8.0 40098001 very highly toxic core
static F.L.Mayer & M.R. .
Ellersieck/1986
Bluegill sunfish 93 4.1 40098001 very highly toxic core
static F.L. Mayer & M.R.
Ellersieck/1986
Bluegill sunfish 93 17 40098001 very highly toxic | core
static *F.L. Mayer & M.R.
Ellersieck/1986
Bluegill sunfish 93 34 40098001 very highly toxic | core
static F.L. Mayer & M.R. ’
Ellersieck/1986
Bluegill sunfish 93 4.8 40098001 very highly toxic core
flow- F.L. Mayer & M.R.
through Ellersieck/1986
Largemouth bass 93 4.3 40098001 . very highly toxic supplemental
static F.L. Mayer & M.R.
Ellersieck/1986
Black crappie 93 30 40098001 very highly toxic ﬁxgplemenml
static F.L. Mayer & M.R.
: Ellersieck/1986
Yellow perch 93 15 40098001 very highly toxic supplemental
static F.L. Mayer & M.R.
Ellersieck/1986
Yellow perch 93 40 40098001 very highly toxic | supplemental
static F.L.Mayer & M.R. .
Ellersieck/1986
Yellow perch 93 5.6 40098001 very highly toxic supplemental
static F.L. Mayer & M.R.
Ellersieck/1986
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Species ! % Al LC,, ppb MRID No. Toxicity Fulfills Guideline
(ag/L) a.i. Category Requirement
| i—— e ————————
Yellow perch 93 ’ 2.4 40098001 very highly toxic supplemental
. . static F.L. Mayer & M.R.
: Ellersieck/1986
Yellow perch 93 17 40098001 very highly toxic supplemental
static F.L. Mayer & M.R.
Ellersieck/1986
Yellow perch 93 29 40098001 - very highly toxic supplemental
static F.L. Mayer & M.R.
‘Ellersieck/1986
Yellow perch 93 8.5 40098001 | very highly toxic supplexﬁental
static E.L. Mayer & M.R.
Ellersieck/1986
Yellow perch 93 29 '40098001 ) very highly toxic supplemental
static F.L. Mayer & M.R. ’
Ellersieck/1986
Yellow perch 93 18 40098001 . very highly toxic supplemental
static F.L. Mayer & M.R.
Ellersieck/1986
Yellow perch 93 36 40098001 very highly toxic supplemental
static F.L. Mayer & M.R.
Ellersieck/1986
Yellow perch 93 11 40098001 very highly toxic supplemental
static F.L. Mayer & M.R.
Ellersieck/1986
Yellow perch 93 27 40098001 . very highly toxic supplemental
static F.L. Mayer & M.R.- .
Ellersieck/1986
Yellow perch 0 Day 10 40098001 very highly toxic supplemental
Degradate F.L. Mayer & M.R.
static Ellersieck/1986
Yellow perch 7 Day - 24 40098001 very highly toxic supplemental
: Degradate F.L. Mayer & M.R.
static Ellersieck/1986
Yellow perch 14 Day 20 40098001 very highly toxic supplémental
Degradate F.L. Mayer & M.R.
static.. Ellersieck/1986
Yellow perch 21 Day 33 40098001 very highly toxic | supplemental
Degradate F.L. Mayer & M.R.
static Ellersieck/1986
Yellow perch 93 6.5 40098001 very highly toxic supplemental
flow- F.L. Mayer & M.R.
through Ellersieck/1986
Bluegill sunfish Guthion2S | 40.4 66046 very highly toxic supplemental
2% a.i) Submitted by Mobay
Co./1984
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Species Fulfills Guideline
. Category Requirement
|
Rainbow trout - Guthion 28 | 27.49 66046 | very highly toxic | supplemental
R%ai) | . Submitted by Mobay
. Co./1984
Goldorfe 92.6 - 120 67596 very highly toxic .xupi)lememnl
(Leuciscus idus melanotus) Submitted by Mobay :
Co./1984
Rainbow trout Guthion 8.8 EPA Registration No. very highly toxic core for 50% WP
50% Wp 3125193 ] :
USEPA Bilogical Rept

The results of the 96-hour acute toxicity studies indicate that aziphos-methyl is very -
highly toxic to freshwater fish. Although multiple studies on the rainbow. trout, yellow perch
and bluegill sunfish (MRID No. 40098001) were conducted at various temperatures, all of the
endpoints are classified as very highly toxic. Furthermore, multiple studies (MRID No.
40098001) were also conducted with varying pH with yellow perch, brook trout and bluegill
sunfish, and these studies resulted in toxicity endpoints (LC50's) that are classified as very
highly toxic. The lowest toxicity endpoint was 1.2 ug ai/L on the brown trout. This is the
endpoint that will be used in the acute freshwater fish risk assessment. The guideline

requirer_nents are fulfilled. (MRID 40098001)

Species % Al LC,, ppb MRID No. Toxicity Fulfills Guideline
(ug/L) a.i. . Category Jieqmrem ent
e ——— ——
Atlantic salmon 93 >50 40098001 very highly toxic | supplemental
(green egg) static F.L. Mayer & M.R. . . ’
Ellersieck/1986
Atlantic salmon 93 >50 40098001 very highly toxic supplemental
(green egg) static F.L. Mayer & M.R. '
Ellersieck/1986
Atlantic salmon 93 . >15 40098001 . very highly toxic | supplemental
(green egg) static F.L. Mayer & M.R. 1
Ellersieck/1986
Atlantic salmon 93 18 40098001 very highly toxic supplemental
(yolk-sac fry) static F.L. Mayer & M.R. .
Ellersieck/1986
Atlantic salmon. 93 15 40098001 very highly toxic supplemental
(yolk-sac fry) static F.L. Mayer & M.R. '
Ellersieck/1986
Atlantic salmon 93 35 40093001 very highly toxic - | supplemental
(yolk-sac fry) " static ' F.L. Mayer & M.R.
Ellersieck/1986
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Species % AL LC,, ppb MRID No. Toxicity Fulfills Guideline
) (ug/L) a.i. -Category Requirement
Y
Atlantic salmon 93 23 40098001 very highly toxic supplemental
(yolk-sac fry) static . F.L. Mayer & M.R.
Ellersieck/1986
Atlantic salmon 93 1.8 40098001 very lﬁgh!y toxic supplemental
(yolk-sac fry) static F.L. Mayer & MR.
i Ellersieck/1986
Northern pike 93 0.36 40098001 ) very highly toxic supplemental
(yolk-sac fry) static : F.L. Mayer & M.R.
_ Ellersieck/1986

. All of the above studies were conducted with fishes in various larval stages. These
toxicity endpoint indicate that azinphos methyl is very highly toxic to fish in these life stages.
This is supplemental information.

ii. Freshwater Fish, Chronic

Data from fish early life-stage tests or life-cycle tests with fish or aquatic invertebrates
(on whichever species is most sensitive to the pesticide as determined from the results of the
acute toxicity tests) are required if the product is applied directly to water or expected to be
trarisported to water from the intended use site, and when the pesticide is intended for use such
that its presence in water is likely to be continuous or recurrent regardless of toxicity; or if any
acute LCy, or ECs, is greater than 1 mg/L; or if the EEC in water is equal to or greater than
0.01 of any acute ECs, or LCs, value; or if the actual or estimated environmental concentration
in water resulting from use is less than 0.01 of any acute ECy, or LC;, value and any of the
following conditions exist: studies of other organisms indicate the reproductive physiology of
fish and/or invertebrates may be affected; or physicochemical properties indicate cumulative
effects; or the pesticide is persistent in water (e.g. half-life greater than 4 days).

A fish early life-stage test with freshwater fish is required for azinphos methyl because
of the following: 1) The product is expected to be transported to water from the intended use
site. This is demostrated by the amout of aquatic incidence that has occured using azinphos
methyl. 2) According to the Tier 2 PRIZM/EXAMS surface water models azinphos methyl
will be present in surface water in excess of the LC50 for marine/estuarine and freshwater fish
and aquatic invertebrates for a period greater than four days. 3) The LC50s for '
marine/estuarine and freshwater fish and aquatic invertebrates is less than 1 ppm. A fish full

life cycle study is required due to the above conditions and the reproductive effects observed in
the fish early life stage study.
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Species % Al. | NOAECug/L. | LOEC | MATC MRID No. Endpoints | Fulfills Guideline
(ppb) ppb ppb (ug/) | Aothor/Year Affected | Requirement
(ug/L) .
Freshwater: 88.8 0.44 098 0.66 4057901 60 days supplemental
Rainbow trout - Surprenant/198 ‘post hatch (no raw data .
7 - for: submtd, only the
Larvae mean values)
survivsal
Length
Weight
Freshwater: 87.3 0.47 not EC 10 of 073605 mean fish supplemental
Rainbow trout detmd. | 0.29 ° Lamb/1984 weight (NOAEL not det.
- | & no raw data
submtd. only the
mean values)

The results indicate that aziphos-methyl effects the 60 days post-hatch for larval
survival, mean length, arid mean weight of the rainbow trout. All of these endpoints had the
same NOAEC. This study may be upgraded to core if the raw data is submitted. The

guideline requirement is not fulfilled.

iii. Freshwater Invertebrates, Acute

. . The minimum testing required to assess the hazard of a pesticide to freshwater
invertebrates is a freshwater aquatic invertebrate toxicity test, preferably using first instar
Daphnia magna or early instar amphipods, stoneflies, mayflies, or midges.

Species % AA.I. EC,, ppb MRID NO. Toxicity Fulfills Guideline
(ugf) Author/Year Category Reguirement
. I
Asellus brevicaudus 93 96 hour 40093001 very highly supplemental
static EC50 = 21 F.L. Mayer & M.R. toxic
Ellersieck/1986
Gammarus fasciatus - 93 48 hour 40098001 . very highly core
static ECS0 = 0.25 | F.L. Mayer & M.R. toxic
: Ellersieck/1986
_ Gammarus fasciatus 93 48 hour 40098001 very highly core
’ static EC50 = 0.16 | F.L. Mayer & M.R. toxic
Ellersieck/1986
Procambarus sp. 93 96 hour 40098001 ve}y highly supplemental
static EC50 = 56 F.L. Mayer & M.R. toxic
Ellersieck/1986
Fal tes kadiakemsis 93 96 hour 40098001 very highly supplemental
flow-through EC50 =12 F.L. Mayer & M.R. toxic
Ellersieck/1986
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Species % Al EC,, ppb MRID NO. Toxicity

’ (ug/) Author/Year Category Requirement

Pteronarcys californica 93 96 hour 40098001 very highly core
static ECS50 = 1.9 * | F. L. Mayer & M. toxic
R. Ellersieck/1986
Daphnia magna 50 48 hour 40301302 moderately core
) flow-through ECS0 = 4.8 Surprenant/1987 toxic
i ppm
Daphnia magna 90.6 48 hour 68678 very highly core
ECS50 = 1.13 | Submitted by Mobay | toxic
Co./1984

There is sufficient information to characterize azinphos methyl as-moderately to very
highly toxic to aquatic freshwater invertebrates. The lowest toxicity endpoint is 0.16 ug ai/L
on Gammarus fasciatus. This is the endpoint that will be used in the acute freshwater
invertebrate risk assessment. The guideline requirement is fulfilled. (MRID 68678; 40301302)

iv. Freshwater Invertebrate, Chronic

Species % Al NOAEC ug/L | LOEC MATC Accession Endpoints Fulfills
(ppb) ug/L ug/L No. Affected Guideline
{pph) {ppb) Author/Year . 1 Requirement
N —
. Daphnia magna 99.6 0.25 0.4 >0.25 073606 .| adult mean | core

(flow- and Forbis/1984 length,

through) <0.4 survival, &
young/adult |
/repro./day

The results indicate that the mean adult length, survival, and the number of young ‘per
adult per diy reproduction were affected. The guideline requirement is fulfilled. '
(MRID 073606)

v. Freshwater Amphibians

Freshwater amphibian toxicity testing is not a normal data requirement for a freshwater
risk assessment.
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Species % Al LC50 ppb | MRID No. ‘Fulfills Guideline
: (ug/L) Author/Year ’ Requirement
—
Fowlers Toad 93 109 . 40098001 supplemental
’ static . F.L. Mayer & M.R. :
Ellersieck/1986
Western Chorus Frog . 93 3200 40098001 supplemental
static F.L. Mayer & M.R.
Ellersieck/1986

, The results indicate that azinphos methyl has acute effects (mortality) to amphibians at
109 ppb. _ ’
¢. Toxicity to Estuarine and Marine Animals

i. Toxicity to Estuarine and Marine Animals, Acute

Acute toxicity testing with estuarine and marine organisms is required when an end-use
product is intended for direct application to the marine/estuarine environment or is expected to
reach this environment in significant concentrations. - The terrestrial non-food use of azinphos
methyl may result in exposure to the estuarine environment.

The requirements under this category include a 96-hour LC;, for an estuarine fish, a

96-hour LCj, for shrimp, and either a 48-hour embryo-larvae study or a 96-hour shell
deposition study with oysters.
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Species % A, LC,/EC,, ppb MRID No. Toxicity - Fulfills Guideline
(ug/L) Author/Year Category Requirement
Eastern oyster embryo larvae | 96 96 hour EC50 = . 40228401 very highly | core -
(Crassostrea virginica) 1000 Mayer/1986 toxic
Brown shrimp . 96 48 hour EC50 = 40228401 very highly | core
(Penaeus aztecus) 2.4 Mayer/1986 - | toxic
Blue crab 96 48 hour EC50 = 40228401 very highly | supplemental
(Callinectus sapidus) 320 Mayer/1986 toxic :
Spot 96 48 hour LC50 = 28 | 40228401 very highly | supplemental
(Leiostomus xanthurus) Mayer/1986 toxic
Striped mullet 96 " | 48 hour LCS50 = | 40228401 very highly | supplementsl
(Mugil cephalus) ’ 3.2 Mayer/1986 toxic
Sheepshéad minnow 'Guthion 96 hour LC50 = 41202001 very highly | core
(Cyprinodon variegatus) 2L 1.86 (a.i.) Boeri/1989 toxic
. 22.3% ai
Flow-
through
Mysidopsis bahia Guthion 96 hour LC50 = 41202002 very highly | core
(Mysid shrimp) 2L 0.258 (a.i.) Boeri/1989 toxic
22.3% ai
Flow-
through
Sheepshead minnow 88.8 96 hour LC50 = 40380501 very highly | cure
'(Cyprinodon variegatus) Flow- 2.7 Surprenant/1987 | toxic
through
Mysidopsis bahia 83.8 " 96 hour LC50-= ~ | 40380502 very highly | core
Flow- 0.21 Surprenant/1987 | toxic
through
Eastern Oyster 88.8 96 hour EC50 40452001 moderately core
(Crassostrea virginica) >3.1 mg/l (ppm) Surprenant/1987 toxic

There is sufficient information to characterize azinphos methyl as moderately to very
highly toxic on an acute basis to estuarine/marine organisms. The following acute
marine/estuarine endpoints will be used in the risk assessment: Mysidopsis bahia EC50 = 0.21
ug ai/L, Sheepshead minnow (Cyprinodon variegatus) LC50 = 2.7 ug ai/L. The guideline
requirements are fulfilled. (MRID 40452001; 40380502; 40380501; 41202002; 41202001;
40228401)

ii. Estuarine and Marine, Chronic

The fish life-cycle test is required when an end-use product is intended to be applied
directly to water or is expected to transport to water from the intended use site, when any of
the following conditions apply: the EEC is equal to or greater than one-tenth of the NOAEL in
the fish early hfe—stage or invertebrate life-cycle test; or if studies of other organisms indicate
the reproductive physiology of fish may be affected
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A fish full life cycle test is required for azinphos methyl because of the following: 1)
The product is expected to be transported to water from the intended use site. This is
* demonstrated by the amount of aquatic incidence that has occurred using azinphos methyl. 2)
According to the Tier 2 PRZM/EXAMS surface water models azinphos methyl will be present
in surface water in excess of the NOAEL for the freshwater fish and aquatic invertebrates. 3)
Reproductive effects were observed in the fish early life stage study.

Species % AJd. | NOAEC ppb LOEC MATC MRID No. Eadpoints Fulfills
(ug/) (g {ug/) Author/Year Affected Guideline
Requirement
Sheepshead Minnow 92.5 0.2 0.41 0.29 42021601 minnow supplemental;
’ Dionne/1991 survival & raw water

hatchling quality, fish
success of growth data, &

2nd offspring data
generation need to be
embryos submitted.

; The results indicate that azinphos methyl effects minnow survival and hatchling success
of second generation embryos. The guideline requirement is not fulfilled. This study may
upgraded to core and the guideline requirement fulfilled by submitting the raw water quality
data, fish growth data, and offspring for the control group. (MRID 42021601)

Toxicity to Plants

Currently, terrestrial and aquatic plant testing is not required for pesticides other than
herbicides and fungicides except on a case-by case basis (e.g. labeling contains phytotoxicity
warnings, incident data, or literature that demonstrates phytotoxicity). These conditions do not
apply to azinphos methyl.

Azmphos methyl Incldent Data

The azinphos methyl Incidents occurred in the states of Louisiana, Georgia, California,
North Carolina, Florida, Texas, Tennessee, Mississippi, New York, Missouri, Washington,
and Arizona. The use sites that these Incidents were associated with were sugarcane, orchards
(apples, crabapples, pears, almonds, filberts, walnuts, cherries, peaches, and plums), alfalfa,
cotton, and citrus. The organisms that were effected were; fish, reptiles, large mammals,
birds, bees, and aquatic invertebrates. Appendix I is a detailed summary of each Incidents that

’EFED has in the Incident Data System. The section below i isa brief summary of the Incidents
according to azinphos methyl to use sites. '
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Incidents - Summary
- SUGAR CANE

The largest amount of Incidents data that the agency has concerning azinphos methyl is
on this crop (sugarcane) in Louisiana. These incidents occurred in the years 1991, 1992, 1994,
and 1997. The method of application to sugarcane was aerial, and according to the Louisiana
State Departments of Agriculture and Environmental Quality most cases-the applicator
followed the label instructions. It was documented in some of the state's reports that after
azinphos methyl was applied it rained. In summary azinphos methyl was aerially applied then
shortly after application it rained. When the rain event occurred it was likely that ranoff from
these treated fields into neighboring water bodies resulted in the kills of various organisms.
However, fish kill Incidents have also occurred with out a rain event. Furthermore, azinphos
methyl was found in some of these water bodies in excess of the acute LC50 's and the chronic
NOAEC's for fish and aquatic invertebrates that has been established in laboratory studies.
The following are the estimated numbers of animals killed:

1) Fish and Aquatic Invertebrates: Fish kills, that have been associated with Azinphos
methyl, effected a wide variety of species including; alligator gar, carp, various
sunfish, bowfin, bream, blue Catfish, buffalo, white perch, striped mullet, southern
flounder, mosquito fish, spotted gar, atlantic croaker, white crappie, warmouth, '

~ gambusio, freshwater drum, gulf menhaden, largemouth bass, american eel, yellow
bullhead, white bass, black bass, gizzard shad, silverside, ladyfish, yellow bass,
channel catfish, and hog choker. The estimated number of fish killed as a result of
Azinphos methyl is 444,000 spread over 37 Incidents.

Dead aquatic invertebrates have been observed in two incidents, one was blue crab and -
“in the second the organisms were reported as "some crustaceans”.

2) Birds: Dead ducks were observed in one incident that was related in sugarcane.
Also Louisiana state investigators have observed birds feeding on the dead and dying
fish in some of the Azinphos methyl related fish kills. This would indicate that birds
are consuming Azinphos methyl contannnated food, and could possibly cause adverse
effects to them

3) Reptiles: Dead alligator (4ft. long), turtles (Red Eared), and snakes have been
observed in Azinphos methyl related fish kills. In one case there was reported a 4 foot
long alligator was killed and the measured level of azinphos methyl in the water was
from 2.5 to 18.6 ppb at this site. Furthermore, Louisiana state investigators have
observed alligators, turtles, and snakes feeding on the dead and dying fish in some of
the azinphos methyl related fish kills. This would indicate that these organism are
consuming azinphos methyl contammated food, and this is leadmg to adverse effect in
these organisms.
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4) 1996 - Review of Incident Data for Azinphos methyl

The following is excerpted from a memorandum dated March 6, 1995 the subject was
~ the Review of Incident Data for Azinphos methyl. This memo was from Anthony F.
Maciorowski, Chief, EEB to Evert K. Byington, Chief, SACS (DP Barcode: D213008):

EEB Comments:

"Regarding the "1994 Fish Kill Investigation"; The report lists 51 fish kills as
having been caused by low D.O., however, there is no clarification in the report
as to how this cause and effect was determined. Is it possible that instead of the
low D.O. killing fish, the fish might have been killed by pesticide runoff
resulting in low D.0.? For example in the Opelousas fish kill (see above) the
LDEQ concluded that the kill was caused by low D.O.. Only after the LDAF
had examined the results of the water sample analysis did LDAF conclude that

- the kill was caused by pesticide drift from an aerial application. There is no
indication that water samples were taken during the investigation of the 51 fish
kills attributed to low D.O.."

COTTON

Azinphos methyl Incidents as a result of its use on cotton has occurred in the states of
Georgia, Tennessee, Mississippi, and Texas. The organisms that were effected were fish and
livestock. '

*

1) Georgia: According to the Ecological Incident Information System and the
“investigative reports from the state of Georgia, there are listed aquatic Incidents that
occurred in Georgia in September and October of 1987. All of these were associated
with aerially applied azinphos methyl to cotton. A total of 82 incidents occurred in the
following counties; Baker, Beckley, Brooks, Calhoun, Colquitt, Cook, Crisp, Dodge,
Dooly, Grady, Lanier, Laurens, Ocnee, Pulaski, Thomas, Tift, Turner, and Wilcox.
The fish species affected were bream, bass and catfish. Approximately the total
number of fish affected were 100,000 over this two month period. Additional
terrestrial incidents occurred in Brooks County. The animals affected were a cow, a
pig, and a parakeet. '

The investigative reports from the state of Georgia indicated the approximate distance
from the application site to the incidents site, the concentration of azinphos methyl in
the water body where the incidents took place, and foliar analysis of the vegetation
‘surrounding the Incidents site. Azinphos methyl moved off the application site from 20
to 3000 feet. Only one incident report indicated that there was precipitation after
application. The analytical results that were reported in the 82 incidents were; from
0.30 to 5.34.ppb in water, and 0.41 to 20.2 ppm on foliage.
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2) Tennessee, Mississippi, Missouri, and Texas: In Tennessee there were two fish kills
but their numbers were not reported. In Mississippi there were two fish kills in one
there were 5000 fish effected. In Texas was one fish kill with forty fish. In Missouri
_had one incident with one horse effected associated with cotton use.

" ORCHARDS

Azinphos methyl Incidents as a result of its use on orchards has occurred in the states

. of North Carolina (3 Incidents with bees), California (2 fish kills one with 3000 fish),
Missouri (1 fish kill with 325 fish), New York (2 fish kills), Washington (1 fish kill) and
Florida (1 fish kill with 1500 ﬁsh) Orchards includes uses on apples, walnuts/almonds, citrus,
and peaches.

 ALFALFA

Azinphos methyl incidents as a result of its use on alfalfa has occurred in the state of
California in which 1 incident with 13 birds and 1 fish killed. Residue analysis reported the
following levels of Azinphos methyl feathers 3 ppm GI tract (birds) 16 ppm, and alfalfa 17
ppm occurred.

4. Ecological Risk Assessment

EFED compares risk quotients (RQ’s) to levels of concern (LOC’s) to assess the
potential for adverse ecological effects. RQ’s are determined by comparing potential exposure
values, i.e., estimated environmental concentrations (EEC’s), with ecotoxicity values, where

RQ = EEC/ TOXICITY

Risk presumptions are made by comparing acute and chronic RQ’s to the LOC’s for
birds, mammals, and aquatic organisms. Exceedance of an LOC indicates the potential for
serious risk to non-target organisms and the need for the Agency to consider regulatory action.
LOC’s are used to address the following risk presumption categories: (1) acute high risk -
regulatory action may be warranted to eliminate or reduce risk; (2) acute restricted use - risk
may be mitigated by restricted use classification; (3) acute endangered species - regulatory
action may be warranted to protect endangered species; and (4) chronic risk - regulatory
action may be warranted to eliminate or reduce chronic risk.

The ecotoxicity values for acute effects are: (1) LC50 (fish, -birds); (2) LD50 (birdé,
mammals); (3) EC50 (aquatic plants, aquatic invertebrates); and (4) EC25 (terrestrial plants).
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Ecotoxicity values for chronic effects are: (1) LOEC (birds, fish, aquatic invertebrates); (2)
NOAEC (birds, mammals, fish, aquatic invertebrates); and (3) MATC (fish, aquatic
invertebrates). The MATC (geometric mean of the NOAEC and LOEC) is generally used for
assessing chronic effects to fish and aquatic invertebrates, but the NOAEC may be used if the
measurement endpoint is survival or production of offspring.

EECYLC50 or LD50/sqft* or LDS0/day®

Acute High Risk - 0.5

Acute Restricted Use EEC/LC50 or LD50/sqft or LD50/day (6r LD50 < 50 02
. mg/kg)

Acute Endangered Species EEC/1.C50 or LD50/sqft or LD50/day 0.1

Chronic Risk

EEC/NOAEC

1

|

' EEC Estimated Environmental Concentration (ppm) on avian and mammalian food items }
mg toxicant/f* + [LDS0 * bird wt (kg)]
3 mg toxicant consumed/day <+ [LD50 * bird wt (kg)]

! EEC = Estimated Environmental Concentration (ppm or ppb) in water

Acute High Risk EECY/LC50 or EC50 0.5
Acute Restricted Use EEC/LC50 or EC50 0.1
Acute Endangered Species EEC/LC50 or EC50 0.05

The following azinphos methyl toxmologlcal endpomts will be used for determining risk

quotients in this document:

Avian acute risk:

Avian chronic risk :
Acute mammalian risk:
Chronic mammalian risk:
Acute freshwater fish risk:

Chronicvfres’.hwater fish risk:

Northern Bobwhite LCs,
Mallard NOAEC
Gray-tailed Vole LC;,

" Laboratory Rat NOAEC
Brook Trout LC,,
Rainbow Trout LC,,
Bluegill Sunfish LC;,
Rainbow Trout NOAEC
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488 ppm
10.5 ppm
406 ppm

S ppm
1.2 ppb
2.9 ppb
4.1 ppb
0.23ppb
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Acute freshwater invertebrates risk: - Gammarus fasciatus ECs, " 0.16 ppb

_ Daphnia magna LCs, 1.13 ppb
Chronic freshwater invertebrates: Daphnia magna NOAEC 0.25 ppb
Acute estuarine fish: Sheepshead Minnow LCj, 2.7 ppb
Chronic estuarine fish: Sheepshead Minnow NOAEC 0.2 ppb
Acute estuarine invertebrate: Mysid shrimp LCs, 0.21ppb

Exposure and Risk to Non-target Terrestrial Animals
Avian and Mammalian Risk Assessment Sumniary

Based on maximum EECs on short grass, the acute high risk LOC’s for herbivorous
birds and small mammals are exceeded for most use sites. The restricted use and endangered
species LOC’s are exceeded for all use sites. Based on mean EECs, the acute high risk LOC
is exceeded for apples, crabapples, pears, quince, citrus, pecans, walnuts, filberts, and
tomatoes. The endangered species LOC is exceeded for all use sites exoept for birds for small
~ grain crops (wheat, barley, rye, oats).

For insectivores, the acute high risk LOC is exceeded for many use sites, including
apples, conventional application to cotton in California and Arizona, and peaches, when risk
quotients are based-on maximum EEC’s on small insects. The endangered species LOC is
exceeded for all use sites. The acute high risk LOC is not exceeded for any use site when
PQs are based on mean EEC’s; but the restricted use LOC is exceeded for apples, crabapples,
pears, quince, citrus, plums, prunes, peaches and nectarines (mammals only), all nut crops,
tomatoes, artichokes, and black-eyed peas. The endangered species LOC is exceeded for all
use sites except blackberries, boysenberries, loganberries, raspberries, and small grain crops.

The acute high risk and restricted use LOC’s are not exceeded for seed-eating birds and
mammals for any use site. The endangered species LOC is exceeded for several use sites,
including apples, when maximum EECs are presumed on seeds.

The chronic risk LOC for birds is exceeded for herbivores and insectivores for all use
sites for both maximum and mean EECs. Based on maximum EECs on seeds, the chronic risk
LOC is exceeded for all sites except cherries, pomegranates, blackberries, boysenberries,
loganberries, raspberries, beans (snap, dried), celery, peppers, parsley, cucumber, eggplant,
spinach, cotton (ULV application), alfalfa, and sugar cane. Based on mean EECs on seeds,
the chronic risk LOC is exceeded for all crops except those specified above and peaches
(eastern), nectarines (eastern), cranberries, grapes, blueberries, strawberries, melons,
almonds, artichokes, black-éyed peas, potatoes, omons, cole crops cotton (conventional
applications), and soybeans.

Field and pen studies support the presumptions of acute high risk to birds and small
mammals. Field studies conducted in Michigan and Washington apple orchards demonstrated
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mortality of birds and small mammals after applications of azinphos methyl at maximum
labeled application rates. Pen studies in alfalfa enclosures indicated that single applications of
azinphos methyl can have adverse effects on gray-tailed voles, deer mice, and northern
bobwhite chicks. Multiple applications in alfalfa enclosures demonstrated short-term effects
on vole survival, but effects were additive with repeated applications. Collectively, these
studies indicate that some bird and small mammal mortality is likely from field applications of
azinphos methyl.

Risk to Non-Target Terrestrial Animals
i. Birds, Acute and Chronic

Acute RQ’s based on maximum and mean EECs are tabulated separately below for fruit *
crops, nut crops, vegetable crops, and field crops.
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‘Table 43. Avian Acute Risk Q
of488 ppm. 0
site
Apples, 1.5 40D Short grass 795 |, . 282 | 1.63 #+* 0.58 #**
Crabapples, Small insects 447 149 | 0.92 **=* 0.30 **
Pears, Quince Seeds 50 - 23 | 0.10* 0.05
Citrus 12 2 (ns") Short grass ' 773 274 | 1.58 *** - | 0.56 %
Small insects 435 145 | 0.89 %+ 0.30 **
Seeds 48 2 | o010+ 0.05
Plums, 1.5 2 (10) Short grass 537 190 | 1.10 %+« 0.34 #*
Prunes ’ Small insects 302 101 | 0.62 *** 0.21 **
(eastern) Seeds 34 16 | 0.07 0.03
Plums, 2 - |1 Short grass 430 170 | 0.98 = 035+
Prunes Small insects 270 90 | 0.55*** 0.18*
(western) Seeds 30 14 | 0.06 0.03
Peaches, 1.125 304 Short grass 408 . 145 | 0.84 %% 0.30 *+*
Apricots, ‘ Small insects 230 77 | 047 0.16 *
Nectarines Seeds . 26 12 | 0.05 0.02
(eastern) .
Peaches, 2 1 Short grass 480 170 | 0.98 %+ 035 **
Apricots, Small insects " 270 90 | 0.55* 0.18*
Nectarines : Seeds 30 14 | 0.06 0.03
(western)
Cranberries, 1 3 (19) Short grass T o362 128 | 074%= - | 026+
Grapes ' Small insects . 203 72 | 0.42%** 0.14 %
Seeds - 23 i1 | 0.05 0.02
Blueberries 0.75 3 (10) Short grass 312 111 | 0.64 %%+ 0.23 **
Small insects . 176 59 | 0.36** 0.12*
Seeds 201 . 9 | 0.04 0.02
Strawberries 0.5 45 Short grass 305 108 | 0.62*** 022 +*
Small insects : 172 57 | 0.35** 0.12%.
Seeds 19 9 | 0.04 0.02
Cherries 0.75 414 Short grass . 281 100 | 0.58 %+ 0.20 **
(eastern) i Small insects . 158 53 | 0.32** 0.11#*
Seeds 18 g | 0.04 0.04
Melons | 05 3(5) Short grass : 263 93 | 0.54 %x+ 0.19*
Small insects 148 52 | 030+ 011+
Seeds ' 16 7 | 0.03 0.02
Pomegranates | 1 2 (30) Short grass | 269 95 | 0.5 | 019 ¢
Small insects 151 53 | 0.31% 0.11%
Seeds _ 17 g | 0.03 002
' Blackberries, 0.5 2 (asY) Short grass 193 68 | 0.40 ** 0.14%
Boysenberries, ] Small insects 108 38 | 0.22* 0.08
Loganberries, ' . Seeds 12 6 | 0.02 0.01
Raspberries ) } .

! when not specified (ns) on product labels, an application interval of 7 days is assumed
*%% exceeds acute high risk (0.5), acute restricted use (0.2), and acute endangered species (0.1) LOC’s
** exceeds acute restricted use and acute endangered species LOC's '
* exceeds acute endangered species LOC .
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Q)
Pecans 2 [EXo) Short grass 951 337 | 1.95%+ | 0.69 #*
. Small insects 535 178 | 1.10 *** 0.36 **
Seeds 59 28 | 0.12 0.06
Walnuts, 2 3 (14)° Short grass 725 257 | 1.49 #*= 0.53 **+
Filberts Small insects 408 | 136 | 0.84*** | 028
Seeds . 45 21 | 0.09 0.04
Pistachios 25 1 Short grass 600 212 | 1.23 %%+ 0.43 **
Small insects 337 119 | 0.69 *** 0.24 %
Seeds ’ - 38 17 | 0.08 0.03
Almonds 2 2 @30) - Short grass V 538 191 | 1.10*** 0.39 **
Small insects 303 101 | 0.62 *** 0.21 %+
Seeds 34 |- 16 | 0.07 0.03

| ——_—_—_,e—e—————_——_ e —————|y

! when not specified (ns) on product labels, an application interval of 7 days is assumed
*** exceeds acute high risk (0.5), acute restricted use (0.2), and acute endangered species (0.1) LOC’s
#* exceeds acute restricted use and acute endangered species LOC’s

* exceeds acute endangered species LOC
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! when not specified (ns) on product labels, an application interval of 7 days is assumed

*%x gxceeds acute high risk (0.5), acute restricted use (0.2), and acute endangered species (0.1) LOC’s
** exceeds acute restricted use and acute endangered specxes LOC’s
* exceeds acute endangered species LOC
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50y
Tomatoes 1.5 47 Short grass 795 282 | 1.63 *#+ 0.58 **+
' Small insects ] 447 149 | 0.92 %** 0300**
Seeds 50 23 | 0.10 0.05
Artichokes 1.5 319 Short grass . 543 192 | 111 %** 0.39 **
Small insects 305 108 | 0.63 *+** 0.22 %
Seeds 34 16 | 0.07 0.03
Black-eyed 1 4 (nsY) Short grass 530 188 |.1.00 #++ 039+
peas Small insects 298 99 | 0.61 %** 0.20 **
Seeds _ 33 15 | 0.07 0.03
Beans 0.5 4 (nsY) Short grass 265 94 | 0.54 *** 0.19*
(snap, dried) Small insects 149 50 | 0.31%* 0.10*
Seeds 17 g | 0.03 0.02
Potatoes, 0.75 3 Short grass 357 126 | 0.73 **+ 0.26 **
Brocceoli, Small insects 201 67 | 0.41 ** 0.14*
Brussel sprouts, Seeds 22 10 | 0.05 0.02
Cabbage,
Cauliflower,
Onions
Celery, Peppers, 0.5 3(dor Short grass 238 84 | 0.49** 0.17*
Parsley, ns') Small insects 134 47 | 027 0.10*
Cucumber, Seeds .15 7 | 0.03 0.01
Eggplant, ’
Spinach : :
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'Table 46 A’mm Acute Rlsk Quohents :
of 488. ppm ‘
Site
Cotton 0.5 12 (ns) Short grass 306 108 | 0.63 +%+ 0.22 %
(conventional Small insects 172 57 | 0.35* 0.12%
appl.) Seeds 19 9 | 0.04 0.02
Cotton 0.75 8 (ns!) Short grass 452 160 | 0.93 *** 0.33 **
(CA, AZ) Small insects 254 85 | 0.52%* 0.17*
(conv. appl.) Seeds 28 i3 | 0.06 0.03
Cotton 0.25 12 (ns") Short grass 153 54 | 031 %= 0.11*
(ULV appl.) : Small insects 86 29 {0.17* 0.06
' Seeds 10 5 | 002 0.01
Alfalfa 0.75 2/cutting Short grass 269 95 | 0.55 %+ 0.19*
[¢ly)] Small insects 151 53 | 0.31* 0.11%*
Seeds 17 g | 0.03 0.02
Soybeans 0.75 2 (nsY Short grass 290 103 | 0.59 *** 0.21 **
Small insects 163 58 | 0.33** 0.12*
Seeds 18 g | 0.04 0.02
Sugarcane 0.75 15@n Short grass 233 83 | 048% - | 0.17*
Small insects 131 44 | 0.27** 0.09
Seeds 15 7 { 0.03 0.01
Wheat, 0.5 1 Short grass 120. 42 |025= -~ |o009
Barley, Small insects 67 24 | 0.14* 0. 05
Rye, Oats ) Seeds 3 4 | 0.02 0. 01

- . ||

! when not specified (ns) on product labels, an application interval of 7 days is assumed
*4* exceeds acute high risk (0.5), acute restricted use (0.2), and acute endangered specnes 0.1 LOoCs
** exceeds acute restricted use and acute endangered species LOC’s

* exceeds acute endangered species LOC

Herbivorous birds: Based on maximum EEC’s on avian food items, the acute high
risk LOC is exceeded for all use sites except blackberries, boysenberries, loganberries,
raspberries, celery, peppers, parsley, cucumber, eggplant, spinach, ULV cotton application,
sugarcane, wheat, barley, rye, and oats. The restricted use and endangered spec1es LOC’s are
exceeded for all use sites.

Based on mean EEC’s, the acute high risk LOC is exceeded for apples, crabapples,
pears, quince, citrus, pecans, walnuts, filberts, and tomatoes. The restricted use LOC also is
exceeded for plums, prunes, peaches, apricots, nectarines, cranberries, grapes, blueberries,
cherries, strawberries, pistachios, almonds, artichokes, black-eyed peas, potatoes, onions, cole
crops, cotton (conventional applications), and soybeans. The endangered species LOC is
exceeded for all use sites except the small grain crops (wheat, barley, rye, oats).

Insectivorous birds: Based on maximum EEC’s, the acute high risk LOC is exceeded
for apples, crabapples, pears, quince, citrus, plums, prunes, peaches (western), apricots
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(western), nectarines (western), all nut crops, tomatoes, artichokes, black-eyed peas, and

conventional application to cotton in CA and AZ. The restricted use LOC also is exceeded for

peaches (eastern), apricots (eastern), nectarines (eastern), all berry crops, grapes, cherries,

. melons, pomegranates, beans (snap, dried), potatoes, the cole crops, onions, celery, peppers,
parsley, cucumber, eggplant, spinach, conventional cotton application, alfalfa, soybeans, and

sugarcane. The endangered species LOC is exceeded for all use sites. :

The acute high risk LOC is not exceeded for any use site when RQ’s are based on mean
EECs. The restricted use LOC is exceeded for apples, crabapples, pears, quince, citrus,
plums (eastern), prunes (eastern), all nut crops, tomatoes, artichokes, and black-eyed peas.
The endangered species LOC is exceeded for all use sites except blackberries, boysenbemes
loganberries, and raspberries.

. Granivorous birds: The only LOC exceeded for seed-eating birds is for endangered -
species for the use sites apples, crabapples, pears, quince, and citrus and only when maximum
EECs are presumed on seeds.

The presumptions of acute high risk to herbivorous and insectivorous birds are
supported by the field studies in Michigan (MRID 411959-01) and Washington (MRID
411397-01) apple orchards. The studies indicate that some avian mortality will occur in
. orchards and that residues, although highly variable among sampling sites, may sometimes

- even exceed those predicted by the Keriaga nomogram. Residues on apple tree foliage were
measured within 24 hours of spray blast applications. After the first application, measured
residues (236 and 201 ppm) in both studies were comparable to the predicted maximum
"Fletcher" EEC (203 ppm), although individual samples ranged as high as 476 ppm. In
Michigan, residues measured after the second and third applications were 429 ppm (111-1499
ppm) and 536 ppm (208-1747 ppm), respectively, which is higher than predicted (327 ppm
and 402 ppm, respectively). In Washington, measured residues after the second and third
application were 312 ppm (123-564 ppm) and 328 ppm (122-611 ppm), respectively.
Measured residues on other orchard vegetation averaged 26-47% of those on the apple tree
foliage. Insects were sampled 24 to 48 hours after application, but few were found,
presumably due to high mortality. However, residues on exposed insects on apple trees likely

would be comparable to those on the apple tree foliage immediately after application. -

. The pen study conducted with bobwhite broods in Oregon indicated that survival of
chicks was significantly reduced following exposure to alfalfa treated with a single application
of azinphos methyl (Matz et al. in prep.). Evidence of direct toxicity (e.g., drooping wings,
lethargy, muscle tremors, and death) was observed, but the authors also speculated exposed
chicks may have been more susceptible to predation from diurnal raptors observed over the

experimental plots. If so, the potential for secondary exposure and mortahty of predators also
exists and should be mvestlgated

Chronic RQ’s for foliar applications of azinphos methyl are tabulated bclow
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! when not specified (ns) on product labels, an application interval of 7 days is assumed
+ exceeds the chronic LOC (1)
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site
Apples, 1.5 4 Short grass 495 175 47 + 17 +
Crabapples, Small insects 262 87 25 + 8 +
Pears, Seeds 41 19 4 + 2+
Quince
Citrus 2 2 (ns") Short grass 509 180 49 + 17 +
Small insects 269 89 26 + 9+
Seeds + 42 20 4+ 2+
Plums, 1.5 2(10) Short grass 330 117 31 + 11 +
Prunes Small insects 175 58 17 + 6+
(eastern) Seeds 27 13 3+ 1+
Peaches, 1.125 3119 Short grass 205 73 20 + 7+
Apricots, Small insects 109 36 10 + 3+
Nectarines Seeds - 17 8 2+ <1
(eastern)
Cranberries, _ 1 3314 Short grass 203 T2 19 + T+
Grapes Small insects 114 38 11 + 4+
Seeds 13 6 1+ <1
Blueberries 0.75 3 (10) Short grass 187 66 18 + 6 +
Small insects 99 33 9+ 3+
Seeds 15 7 1+ <1
Strawberries 0.5 405 Short grass 196 .69 19 + 7+
Small insects 104 35 10 + 3+
Seeds 16 7 2 + <1
Cherries 0.75 4014 Short grass 155 55 15 + 54
(eastern) Small insects 87 29 8+ 3+
Seeds 10 5 <1 <1,
Melons 0.5 3¢5 Short grass - 172 61 16 + 6+
Small insects 97 32 9+ 34+
Seeds 11 5 1+ <1
Pomegranates 1 2 (30) Short grass 108 38 10 + 4 +
) Small insects 61 20 6 + 2+
Seeds 7 3 <1 <1
Blackberries, 0.5 2 (ns") Short grass 127. 45 12 + 4+
Boysenberries, ’ : Small insects 7t © 24 7+ 2+
Loganberries, Seeds 8 4 <1 <1

czylve



Pecans 2 3IMm Short grass 599 . 212 5T+ .20 +

Small insects _ 317 106 30 + 10 +
Seeds 4| . 23 - 54 2+
Walnuts, | 2 3 (14 Short grass | 3204 139- 38 + 13+
Filberts Small insects 209 & 2 + 7+
Seeds 32 15 3+ | - 1+
Almonds 2 2 (30) Short grass 216 76 21 + 7+
Small insects 114 38 1+ 4+

] | seeds 18 -8 2+ <1

! when not specified (ns) on product labels, an application interval of 7 days is assumed
+ exceeds the chronic LOC (1)

hern Bobwhite |
|| Tomatoes 1.5 4 (D Short grass 495 175 4T+ 17 +
: Small insects 262 87 25 + - 8+
Seeds 41 19 4 + 2+
Artichokes 1.5 3 (14 Short grass 304 108 29 + 10 +
Small insects 171 57 16 + 54
Seeds 19 9 2+ <1
Black-eyed 1 4 (nsh) Short grass 333 118 32 + 11 +
peas Small insects 187 . 62 . 18 + 6 +
Seeds . 21 9 2 + <1
Beans 0.5 4 (ns") Short grass 166 59 16 + 6 +
(snap, dried) Small insects 93 |- 31 9+ 3+
: Seeds 10 5 <1 <1
Potatoes, 0.75 3 Short grass 225 80 21 + ' 8 + |
Broccoli, ) Small insects 119 39 11 + 44
Brussel sprouts, Seeds 18 8 2+ <1
Cabbage,
Cauliflower,
Onions
Celery, Peppers, | 0.5 3(@or Short grass 150 53 14 + . 5+
Parsley, nst) Small insects . 84 28 8+ "3+
Cucumber, Seeds 9 4 <1 <1
Eggplant,

! when not specified (ns) on product labels, an application interval of 7 days is assumed
+ exceeds the chronic LOC (1)

.
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Cotton 0.5 12 (us) Short grass 206 YE] 20 + 7+
(conventional " Small insects 116 39 11 + 4 +
appl.) Seeds 13 6 1.4 <1
Cotton 1 0.75 8 (ns") _ Short grass 304 108 29 + 10 +
(CA, AZ) : Small insects 171 57 16 + 5+
(conv. appl.) Seeds = 19 9 2 + <1
Cotton 0.25 12 (nsh) Short grass 103 36 - 10 + 3+
(ULV appl.) Small insects 55 18 5+ 2+
Seeds 8 4 <1 <1
Alfaifa 0.75 2/cutting Short grass 165 58 16 + 6 +
10) Small insects 93 31 9+ 3+
- Seeds 10 5 <1 <1
Soybeans 0.75 2 (nsY) Short grass 191 68 18 + 7+
Small insects 107 36 10 + 3+
Seeds 12 6 1+ <1
Sugarcane 0.75 5@ | Short grass 114 40 1ns 4+
Small insects 60 20 6 + 2+
Seeds 9 4 <1 <1

! when not specified (ns) on product labels, an application interval of 7 days is assumed
+ exceeds the chronic LOC (1)

The chronic risk LOC for birds is exceeded for herbivores and insectivores for all use
sites for both maximum and mean EEC’s. Based on maximum EEC’s on seeds, the chronic
risk LOC is exceeded for all sites except cherries, pomegranates, blackberries, boysenberries,
loganberries, raspberries, beans (snap, dried), celery, peppers, parsley, cucumber, eggplant,
spinach, cotton (ULV application), alfalfa, and sugarcane. Based on riean EECs on seeds, the
chronic risk LOC is exceeded for all crops except those specified above and peaches (eastern),
apricots (eastern), nectarines (eastern), cranberries,. grapes, blueberries, strawberries, melons,
almonds, artichokes, black-eyed peas, potatoes, onions, cole crops, cotton (conventional
applications), and soybeans. ' '

e

u.

Mammals, Acute and Chronic

Acute RQ’s based on maximurh and mean EEC’s are tabulated separately below for

fruit crops, nut crops, vegetable crops, and field crops.
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S e |
Table 50. Mammalian Acute '
of 406 ppm i
Apples, 1.5 4 . Short grass 795 282 | 1.96 *** 0.69 *¥*
Crabapples, ' Small insects 447 149 | 1.10 *** 0.37 **
Pears, Quince Seeds 50 23 1012+ 0.06
Citrus 2 2 (os') Short grass ' T 274 | 1.90 #x= 0.67 #+

Small insects 435 145 | 1.07 *+* 0.36 **
Seeds 48| 22 o012+ 0.05
Plums, 15 2(10) | Short grass 537 | 190 [ 132exe [ o045
Prunes . - | Small insects 302 101 | 0.74 *** 0.25 **
(eastern) - | Seeds - 34 : 16 | 0.08 0.04
Plums, 2 1 Short grass 480 170 | 1.18 »#=* 0.42 **
Prunes Small insects 270 90 | 0.67 *** 0.22 **
‘western) Seeds 30 14 ]| 0.07 0.03
Peaches, . 1.125 3(14 Short grass 408 145 | 1.00 *++ 0.36 **
Apricots, Small insects 230 77 | 0.57 #xx 0.19*
Nectarines Seeds ‘ 26 12 | 0.06 0.03
eastern)
Peaches, 2 " .| short grass 480 170 | 1.18 +** 0.42 **
Apricots, ) Small insects 270 90 | 0.67 *** 0.22 **
Nectarines Seeds 30 14 | 0.07 0.03
(western) :
Cranberries, 1 3(149) Short grass 362 128 | 0.89 *%x* 0.32 **
Grapes : Small insects 203 72 | 0.50 *** 0.18 *
Seeds 23 11 ] 0.06 0.03
Blueberries 0.7 3310 Short grass . 312 111 | 0.77 *+* 0.27 **
: Small insects ) 176 59 | 0.43 ** 0.15*
Seeds . 20 9 | 0.05 0.02
Strawberries 0.5 45 Short grass ’ 305 108 | 0.75 #x=* 0.27 **
Small insects 172 57 | 0.42 %* 0.14 *
Seeds : 19 9 | 0.05 0.02
Cherries - 0.75 4 (19) Short grass 281 100 | 0.69 *** 0.25 **
(eastern) Small insects 158 © 53] 0.39 %% 0.13 *
) N Seeds 18 8 | 0.04 0.02
Melons 0.5 3¢ Short grass : 263 93 | 0.65 #** 0.23 *x
- Small insects 148 52 | 0.36 %= 0.13 *
Seeds 16 - 7.10.04 0.02
Pomegranates 1 2 30) Short grass 269 95 | 0.66 *** 0.23 **
’ Small insects 151 53 | 0.37 ** 0.13 *
Seeds - 17 8 | 0.04 0.02
Blackberries, 0.5 2 (ns") Short grass 4 193 68 | 0.48 ** 0.17* |
Boysenberries, Small insects : 108 38 | 0.27 »= 009
Loganberries, ' Seeds 12 6 |.0.03 0.01
Raspberries o

1 when not specified (ns) on product labels, an application interval of 7 days is assumed i
*%% exceeds acute high risk (0.5), acute restricted use (0.2), and acute endangered species (0.1) LOC’s
** exceeds acute restricted use and acute endangered species LOC’s '
* exceeds acute endangered species LOC

'
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':Table 51. Mammahan \

Pecans 2 3M Short grass 951 337 | 2.34 4+ 0.83 ***
Small insects 535 178 | 1.32 ##+ 0.44 **
Seeds 59 28 | 0.15* 0.07
Walnuts, 2 3 (14 Short grass 725 257 | 1.79 %** 0.63 *+*
Filberts Small insects 408 136 | 1.00 **+ 0.34 *x
Seeds 45 21 | 0.11* 0.05
Pistachios 25 1 Short grass 600 212 | 1.48 #+ 0.52 #+x
: Small insects 337 119 | 0.83 #+= 0.29 **
Seeds 38 17 | 0.09 0.04
Almonds 2 2 (30) Short grass 538 191 | 1.33 #=+ 0.47 *+
Small insects 303 101 | 0.75 #++ 0.25 +*
Seeds 34 16 | 0.08 0.04

| e ————— e —

! when not specified (ns) on product labels, an application interval of 7 days is assumed
#%* exceeds acute high risk (0.5), acute restricted use (0.2), and acute endangerui specxes (0.1) LOC’s
** exceeds acute restricted use and acute endangered species LOC’s

* exceeds acute endangered species LOC
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Tablesz Mamm an Acut

*%% exceeds acute high risk (0.5), acute restricted use (0.2), and acute endangered species (0.1) LOC’s
** exceeds acute restricted use and acute endangered species LOC’s

* exceeds acute endangered species LOC
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Tomatoes 1.5 4 Short grass 795 282 | 1.96 *** 0.69 *x*
Small insects 447 T 149 | 1.10 #x= 0.37 **
Seeds 50 © 23 | 012+ 0.06
Artichokes 15 319 Short grass 543 192 | 1.34 **x 0.47 **
Small insects 305 108 | 0.75 #** 0.27 **
Seeds 34 16 | 0.08 0.04
Black-eyed 1 4 (os") Short grass 530 188 | 1.31 *#* 0.46 **
peas Small insects 298 99 | 0.73 **= 0.24 **
Seeds 33 15 | 0.08 0.04
Beans 05 4 (ns) Short grass 265 94 | 0.65 *¥** 0.23 #*
(snap, dried) Small insects 149 50 | 0.37 ** 0.12*
Seeds 17 8 | 0.04 0.02
Potatoes, 0.75 30 Short grass 357 126 | 0.88 #*=* 0.31 **
Broccoli, Small insects 201 67 | 0.50 *** 0.17 *
Brussel sprouts, | Seeds 22 10 | 0.05 0.02
Cabbage,
Cauliflower,
Onions
Celery, 0.5 3(or Short grass 238 84 | 0.59 %% 0.21 **
Peppers, " nsh) Small insects 134 47 | 0.33 ** 0.12
Parsley, Seeds 15 71004 0.02
Cucumber,

Eggplant, :

when not specified (ns) on product labels, an application interval of 7 days is assumed

s/



'Tab!e 53. B
;af406 ppm
8) 50)
Cotton 0.5 12 (ns") Short grass - 306 | 108 | 0.75 #»=* -1 0.27 #*
(conventional Small insects 172 57 | 0.42 ** 0.14 *
appl.) Seeds - 19 9 | 0.05 0.02
Cotton 0.75 8 (ns) Short grass 452 160 | 1.11 #*= 0.39 **
(CA, AZ) : . Small insects 254 85 | 0.63 %% 0.2] **
conv. appl.) : Seeds 28 13 1 0.07 . 0.03
Cotton 0.25 12 (ns") Short grass 153 54 | 0.38 ** 0.13 %
(ULV appl) . Small insects 86 29 | 021 ++ 0.07
: Seeds 10 5 | 0.02 0.01
Alfalfa 0.75 2/cutting Short grass 269 95 | 0.66 *** 0.23 **
: 10 Small insects 151 53 | 0.37 =* 0.13 *
Seeds 17 8 | 0.03 0.02
Soybeans 0.75 2 (nsh) Short grass 290 103 | 0.71 #** 0.25 **
Small insects 163 58 | 0.40 ** 0.14 *
Seeds 18 : 8 | 0.04 0.02
Sugarcane | 075 5@ Short grass 233 83 | 0.57 #** 0.20 **
Small insects 131 44 | 0.32 ** 0.11 *
Seeds 15 7 ] 0.03 0.01
Wheat, 0.5 1 Short grass 120 42 | 030+ 0.10+
Barley, Small insects 67 24 |1 0.17* 0.06
Rye, Oats Seeds 8| 41002 0.01

-

when not specified (as) on product labels, an application interval .of 7 days is assumed
**% exceeds acute high risk (0.5), acute restricted use (0.2), and acute endangered species (0.1) LOC’s
** exceeds acute restricted use and acute endangered species LOC’s
* exceeds acute endangered species LOC

Herbivorous mammals: Based on maximum EEC’s on short grass, the acute high risk
LOC is exceeded for all use sites except blackberries, boysenberries, loganberries, raspberries,
and small grain crops. The restricted use and endangered species LOC’s are exceeded for all
use sites. The largest RQ’s are for pecans (RQ = 2.34); tomatoes, apples, crabapples pears,
and quince (RQ’s = 1.96); citrus (RQ = 1.90); and walnuts and filberts RQ’s = 1.79). The
restricted use and endangered species LOC’s are exceeded for all use sites when the RQ is
based on maximum EECs on short grass.

Based on mean EEC’s on short grass, the high risk LOC is exceeded for apples, .= -
* crabapples, pears, quince, citrus, pecans, walnuts, filberts, pistachios, and tomatoes. The
restricted use LOC is exceeded for all use sites except blackberries, boysenberries,

loganberries, raspberries, and small grain crops. ‘The endangered species LOC is exceeded for
all use sites when the RQ is based on mean EECs on short grass.
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Insectivorous mammals: Based on maximum EEC’s on small insects, the acute high
risk LOC is exceeded for cotton (conventional application, California and Arizona), apples,
crabapples, pears, quince, citrus, plums, prunes, peaches, apricots, nectarines, cranberries,
grapes, all nut crops, tomatoes, artichokes, black-eyed peas, potatoes, broccoli, brussels
sprouts, cabbage, cauliflower, and onions. The restricted use LOC is exceed for all use sites
except small grain crops. The endangered species LOC is exceeded for all use sites.

Based on mean EECs on small insects, the restricted use LOC is exceeded for cotton
(conventional application, California and Arizona), apples, crabapples, pears, quince, citrus,
plums, prunes, peaches, apricots, nectarines, all nut crops, tomatoes, artichokes, and black-
eyed peas. The endangered species LOC is exceeded for all sites except cotton (ULV
application only), blackberries, boysenberries, loganberries, raspberries, and small grain
crops. The acute high risk LOC is not exceeded for any use site when the RQ is based on
mean EEC’s on small insects. ,

Granivorous mammals: Based on maximum EECs on seeds, the endangered species
LOC is exceeded for apples, crabapples, pears, quince, citrus, tomatoes, pecans, walnuts, and-
filberts. The high risk and restricted use LOC’s are not exceeded for any use site. No LOC’s’
‘are exceeded when the RQ is based on mean EEC’s on seeds. -

The Agency’s presumptlon of acute high risk to small mammals is supported by field
and pen studies. Carcasses of small mammals containing azinphos methyl residues were
collected after spray blast applications in Washington and Michigan apple orchards. As
discussed previously for birds, the predicted EEC’s upon which the risk quotients are based
appear to be realistic in the field. The pen studies in Oregon also indicate the potential adverse
effects of azinphos methyl on small mammal populations. Populations of gray-tailed voles
were depressed at single applications of 1.5 Ib ai/acre or more on alfalfa in one study.
Although populations recovered after four weeks, the authors speculated that adverse effects
resulting from multiple applications would likely be even more pronounced and prolonged than
those observed from a single application. In a subsequent study, vole densities in enclosures
treated at 3.25 1b ai/acre remained depressed for > 6 weeks. The authors noted that a single
application of azinphos methyl probably would not have long-term 1mpacts on gray—taﬂed vole
populations, but less highly fecund species might not recover as qmckly

The chronic risk quotients for foliar applications of azinphos methyl are tabulated
separately below for fruit crops, nut crops, vegetable crops, and field crops.
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‘Table 54. Mammalian Chronic Risk Quotients 1
‘NOAEC of 5 ppm
Site .~ pit
Apples, 1.5 40 Short grass 495 175 99 + 35 +
Crabapples, Insects 262 87 52 + 17 +
Pears, Quince Seeds 41 19 8 + 4 +
Citrus 2 2 (@s®) Short grass 509 180 102 + 36 +
) Insects 269 89 54 + 18 +
Seeds 42 20 8 + 4 +
Plums, 1.5 2 (10 Short grass 330 117 66 + 23 +
Prunes Insects 175 58 35 + 12 +
(eastern) Seeds 27 13 5 + 3 4+
Peaches, 1.125 314 Short grass 205 73 41 + 15 +
Apricots, - Insects 109 36 22+ 7+
Nectarines Seeds 17 8 3+ 2+
(eastern)
Cranberries, 1 3(14) Short grass 203 72 41 + 14 +
Grapes Insects 114 38 23 + 8+
Seeds 13 6 3+ 1+
Blueberries 0.75 3310 Short grass 187 66 37 + 13 +
Insects 99 33 20 + 7+
Seeds 15 7 3+ 1+
Strawberries 0.5 4(5) Short grass 196 69 39.+ 14 +
Insects 104 35 21 + 74+
Seeds 16 7 3+ 1+
Cherries - 0.75 414 Short grass 155 55 31 + 11 +
(eastern) Insects 87 29 17 + 6 +
Seeds 10 5 .2+ 1+
Melons 0.5 39 Short grass 172 61 34 + 12 +
' Insects 97 32 19 + 6+
Seeds 11 5 2 + 1+
Pomegranate 1 2 30) Short grass 108 38 22 + 8 +
Insects 61 20 12 + 4 +
Seeds 7 3 1+ - 0.6
Blackberries, 0.5 2 (ns’) Short grass 127 45 25 + 9+
Boysenberries, Insects n 24 14 + 5+
Loganberries, Seeds 8 4 2+ 0.8

' RQ = EEC (ppm) + LC50) _
? when not specified (ns) on product labels, an application interval of 7 days is assumed

i
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"'I‘able 55, Mammahan Chr
B NOAEC of” 5 PpI

Pecans 2 3M Short grass 599 212 120 + 42 +
Insects 317 106 63 + 21 +
Seeds 49 23 10 + 5+
Walnuts, 2 3 (14) Short grass 394 139 79 + 28 +
Filberts Insects 209 69 42 + 14 +
Seeds 32 15 6 + 3+
Almonds 2 2 (30) Short grass 216 76 43 + 15 +
Insects 114 38 23 + 8 +
Seeds 18 8 4+ 2+

P ——,,,———————_— e, .l

! RQ = EEC (ppm) < LC50)

! when not specified (ns) on product labels, an application interval of 7 days is assumed

+ exceeds the chronic LOC (1)
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Tomatoes 1.5 4 Short grass 495 175 99 + 35 +
Small insects 262 87 52 + 17 +
Seeds 41 19 8 + 4 +

Artichokes 15 3314 Short grass 304 108 61 + 22 +

' Small insects 17 .57 34 + 12 +

Seeds 19 9 4 + 2 +

Black-eyed 1 4 (nsh Short grass 333 118 67 + 24 +

peas Small insects 187 62 37+ 12 +
Seeds 21 9 4 + 2 +

Beans 0.5 4 (nsY) Short grass 166 59 33 + 12 +

(sr 1p, dried) Small insects - 93 31 19 + 6 +
Seeds 10 5 2+ 1+

Potatoes, 0.75 3 Short grass - 225 80 45 + 16 +

Broccoli, Small insects 119 39 24 + - 8+

Brussel Seeds 18 8 4+ 2+

sprouts,

Cabbage,

Cauliflower,

Onions

Celery, 0.5 3(Cor Short grass 150 53 30 + 11 +

Peppers, ns") Small insects 84 28 17 + 6+

Parsley, Seeds 9 4 2+ <1

Cucumber, ’

Eggplant,

2216



able 57. Mammaimn Chro' R

3
Cotton 0.5 12 (ns") Short grass 206 73 41 + 15 +
(conventional Small insects 116 39 23 + 8 +
appl) Seeds 13 6 3+ 1+
Cotton 0.75 8 (ns") Short grass 304 108 61 + 22 +
(CA, AZ) Small insects 171 57 34 + 12 +
(conv. appl.) Seeds 19 9 4 + 2 +
Cotton 0.25 12 (ns") Short grass 103 36 21 + 7+
(ULV appl.) Small insects 55 18 11 + 44
Seeds 8 4 2 + <1
Alfaifa 0.75 2/cutting (10) | Short grass 165 T 58 33 + 12 +
Small insects 93 31 19 + 6+
Seeds 10 5 2 + 1+
Soybeans 0.75 2 (ns') Short grass 191 68 38 + 14 +
- Small insects 107 36 21 + T+
Seeds 12 6 2+ 1+
Sugarcane 0.75 520 Short grass --114 40 23 + 8 +
Small insects 60 20 . 12 + 4+
Seeds 9 4 2+ <1

! when not specified (ns) on product labels. an application interval of 7 days is assur.~d
+ exceeds the chronic LOC (1)

The mammalian chronic LOC is exceeded for herbivores, insectivores, and granivores
for all fruit, nut, vegetable, and field crops when EEC’s are determined from either maximum
or mean initial EEC’s and averaged across the period of application, which is based on the

number of applications and the interval between applications.

iii. Insects

EFED does not assess risk to non-target insects. - Results of acceptable studies are used
for recommending appropriate label precautions. However, because azinphos methyl is highly
_toxic to honey bees, wasps, and beetles, and displays residual toxicity, any non-target insects
present in treatment areas are likely at high risk. High pollinator use is associated w1th many

of the crops (e.g., orchards, alfalfa) treated with azinphos methyl.
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Exposure and Risk to Non-target Aquatic Animals
Summary |

Azinphos methyl poses high acute and chronic risks to all aquatic organisms. Based on
the most sensitive species and the TIER II estimated concentrations, azinphos methyl exceeds
the level of concern for both non-endangered and endangered freshwater fish and invertebrates
and marine/estuarine fish and invertebrates. Although a risk assessment was not conducted on
amphibians, results from toxicity data indicate that azinphos methyl has acute effects
(mortahty) to amphibians at 109 ppb.

Risk to Non-target Aquatic Animals

This assessment is based on the Tier 2 EEC’s discussed in the water
resources section.

i. Freshwater Fish

Product Species LC,, NOAEC Meximum 60 Day Acute RQ Chronic
/application rate (ppb (ppb) EEC EEC (96-hr) RQ )
) (ppb) (ppb)

Guthion 3F" Rainbow trout 2.9 0.23 6.4 42 221 18.26
Brook trout 12 | Na 6.4 N/A 5.33 N/A
Bluegill sunfish | 4.1 N/A 6.4 N/A 1.56° N/A

Guthion WP's™ Rainbow trout 2.9 023 . '13.9 9.0 4.79 . 39.13

. Brook trort | 1.2 N/A 13.9 N/A 11.58 N/A

Bluegillsunfish | 41 | wa [ 139 - [ wa 3.39 N/A

* not registered for crabapples

** Includes all four Guthion wettable powder (WP) formulations, 50% WP, Solupak 50% WP,

35% WP, and Solupak 35% WP, not registered for use on quince.

Guthion 3F Rainbow trout
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60 Day Acute RQ Chronic

Product ° Species 1LC,, | NOAEC | Maximum
(ppb) | (ppb) EEC EEC (96-hr) RQ
(ppb) (ppb)
Brook trout 1.2 N/A 4.4 N/A 3.67 N/A
Bluegill sunfish | 4.1 N/A 4.4 N/A 1.07 N/A
Guthion WP's” Rainbow trout 2.9 0.23 8.9 4.9 3.07 21.30
Brook trout 1.2 N/A 8.9 N/A 7.42 N/A
Bluegill sunfish | 4.1 N/A 8.9 N/A 2.17 N/A

* Includes all four Guthion wettable powder (WP) formulations, 50% WP, Solupak 50% WP,
-35% WP, and Solupak 35% WP, not registered for use on quince.

* Includes two wettable powder formulations; 505 WP and Solupak.
** Includes three formulations; 35% WP, Solupak 35% WP, and 2L

Product Species’ LC, NOAEC Maximum 60 Day Acute RQ Chronic
@b | @pb) EEC EEC (96-hr) RQ
) (ppb) (ppb)
Guthion 50% Rainbow trout | 29 | 023 8.3 438 2.86 20.87
WP's” [
Brook trout ° 12 N/A 8.3 N/A 6.92 N/A
Bluegill sunfish | 4.1 N/A 8.3 N/A 2.02 N/A
Guthion 35% Rainbow trout 2.9 0.23 8.0 4.6 2.76 20.00
WP's, 2L™
) Brook trout 12 N/A 8.0 N/A 6.67 N/A
Bluegill sunfish | 4.1 N/A 8.0 N/A 1.95 N/A

Product Species LC,, | NOAEC Maximum 60 Day Acute RQ Chronic
s o @ob | Gpb) EEC EEC (96-hr) RQ
: ) (epb) (ppb)
N
All Guthions Rainbow trout * | 2.9 | 0.23 93 57 321 24.78
Brook trout 12 | wa 9.3 N/A 1.15 N/A
_Blueeill sunfish | 41 | N/A 9.3 N/A- 221 N/A
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Product

All Guthions

Species LC,, | NOAEC Maximum 60 Day Acute RQ Chronic
| @b | @pb) EEC | BEC (96-ho) RQ
) (ppb) (@pb)
Rainbow trout | 2.9 | 0.23 12.0 73 4.14 31.74
Brook trout 12 | wa 12.0 N/A 10.00 N/A
41 1A 12.0 NA. 2.93 N/A

|

—

49.5 30.28 215.22

Product Species LC, | NOAEC Maximum | 60 Day Acute RQ Chronic
' @pb | @pb) EEC EEC (96-hr) RQ
) (ppb) (ppb)

-N/A

Guthion 3F Rainbow trout 2.9 0.23 87.8
Brook trout 1.2 N/A 87.8 N/A 73.17 N/A
Bluegill sunfish 4.1 N/A 87.8 N/A 21.41 N/A
Guthion 3F, Rainbow ;rout 129 0.23 48.8 27.5 16.83 119.57
6 applications
Brook trout 1.2 N/A 48.8 N/A 40.67 N/A
Bluegill sunfish 4.1 N/A 48.8 11.90 N/A

Product Species LC, | NOAEC Maximum 60 Day Acute RQ Chronic
(ppb (ppb) EEC EEC (96-hr) RQ
) {ppb) (epb)
All Guthions Rainbow trout 2.9 0.23 13.6 7.6 4.69 33.04
Brook trout 1.2 N/A 13.6 N/A 11.33 N/A
Bluegill sunfish 1 4.1 N/A 13.6 N/A 332 N/A
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-
Guthion 3F Rainbow trout | 29 | 023 10.4 6.4 3.59 27.83 - :
" | Brook trout 12 | wa 10.4 N/A 8.67 N/A
Bluegill sunfish | 4.1 | N/A 10.4 N/A 2.54 N/A
Guthion WP's Rainbow trout | 2.9 | 023 10.7 6.7 3.69 29.13
Brook trout 12 | wa 10.7 N/A 8.92 N/A
Bluegill sunfish | 4.1 | N/A 107 1 wa 2.61 N/A

Product Species LC,, | NOAEC | Maximum- | 60 Day AcuteRQ | Chronic
@b | @pb) EEC EEC ©96-h1) RQ
) (ppb) (opb) -
All Guthions Rainbowtrout | 2.9 | 0.23 40.6 25.5 14.00 110.87
Brook trout 12 | Nna 1 40.6 N/A 33.83 N/A
Bluegill sunfish | 4.1 N/A 40.6 N/A 9,90 /A

Product Species LC,, | NOAEC Maximum 60 Day Acute RQ Chronic
®pb | @pb) EEC EEC ©96-hr) RQ
) epb) @prb) )
All Guthions | Rainbow trout | 2.9 | 0.23 8.0 4.6 2.76 20.00
Brook trout 1.2 | N/A 8.0 N/A 6.67 N/A
_Bluegill sunfish 1| 4.1 N/A 80 - N/A 1.95 N/A
Discussion '

Based on the most sensitive acceptable warmwater (Bluegill Sunﬁsh) and coldwater
(Rainbow and Brook Trout) freShwater fish species tested and the Tier 2 estimated
environmental concentrations, azinphos methyl poses high acute and chronic risk to both non-
endangered and endangered freshwater fish species on all of the above use sites.
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ii. Freshwater Invertebrates

Product ‘Species EC,, | NOAEC | Maximum | 21 Day | AcuteRQ | Chronic RQ
/application rate (opb (ppb) EEC EEC (48-hr) (R1-day)
) (ppb) .@pb)

Guthion 3F° Daphnia magna 1.13 | 0.25 6.4 5.1 5.66 20.40
Gammarus fasciatus | 0.16 | N/A 6.4 N/A 40.00 N/A

Guthion WP's™ Daphnia magna 113 | 025 13.9 11.0 12.30 44.00
Gammarus fasciatus | 0.16 | N/A 13.9 N/A 86.88 N/A

* not registered. for crabapples . )

** Includes all four Guthion wettable powder (WP) formulations, 50% WP, Solupak 50% WP,

35% WP, and Solupak 35% WP, not registered for use on quince.

Product Species EC, | NOAE | Maximum | 21 Day | AcuteRQ | Chronic RQ
@) | € EEC EEC (48-hr) Q1-day)
(ppb) (ppb) (ppb) :

Guthion 3F Daphnia magna 1.13 0.25 4.4 3.3 3.89 13.20
Gammarus fasciatus | 0.16 N/A 4.4 N/A 27.50 N/A -

Guthion WP's" Daphnia magna 1.13 | 0.25 8.9 6.8 7.88 27.20
Gammarus fasciaus | 0.16 | N/A 8.9 N/A 55.63 N/A

* Includes all four Guthion wettable powder (WP) formlﬂations, 50% WP, Solupak 50% WP,

35% WP, and Solupak 35% WP, not registered for use on quince. )

Product Species EC,, NOAEC Maximum 21 Day Acute RQ Chronic RQ
N (ppb) | (@pb) EEC EEC (48-hr) | Rl-day)
(ppb) (ppb)
Gudﬁon 50% Daphnia magna 1.13 0.25 8.3 6.2 7.35 24.80
WPs™
- Gammarus 0.16 N/A 8.3 N/A 51.88 N/A
fasciatus
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Product Species EC,, | NOAEC | Maximum | 21'Day | AcuteRQ | Chronic RQ
®pb) | (epb) " | EEC EEC (48-hp) (21-day)
: (ppb) @rb)
Guthion 35% Daphnia magna 1.13 0.25 8.0 5.9 7.08 23.60
WP's, 2L .
Gammarus 0.16 N/A 8.0 N/A 50.00 N/A
fasciatus -

* Includes two wettable powder formulations; 50% WP and Solupak.

** Includes three formulations; 35% WP, Solupak 35% WP, and 2L

Product Species EC,, | NOAEC Maximum 21 Day Acute RQ Chronic
. ®pb | (pb) EEC EEC (48-hr) RQ
) (ppb) (ppb) (21-day)
All Guthions Daphnia magna 1.13 1 0.25 9.3 7.1 8.23 28.40
Gammarus fosciams 1 016 | N1 23 D/A SR13 1 N/A ||

Product Species EC,, | NOAE | Maximum | 21 Day | AcuteRQ | Chronic RQ
: @b | C EEC EEC (48-hr) (21-day)
) (rpb) (ppb) (opb)
All Guthions Daphnia magna 1.13 ] 025 12.0 9. 10.62 36.40
Gammarus fasciarus 1 0 14 N/A 120 | N/a 7500 N/A i

Product - ‘| Species EC,, | NOAE Maximum | 21 Day Acute RQ Chronic RQ
@b | C EEC EEC (48-hr) Q1-day)
) (ppb) {ppb) (ppb)
Guthion 3F Daphnia magna 1.13. | 025 87.8 692 71.70 276.80
Gammarus fasciatus | 0.16 | N/a 87.8 N/A 548.75 N/A
Guthion 3F, Daphnia magna 1.13 0.25 48.8 40.5 43.19 16.2.00
6 applications
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Product Species NOAE Maximum 21 Day Acute RQ Chronic RQ
C EEC EEC (48-hr) R21-day)
. (ppb) (ppb) (ppb) : v -
| p——— I
All Guthions Daphnia magna 0.25 13.6 10.4 12.04 41.60
‘ Gammarus fascigrgs 1 016 1 N/A 13.6 N/A 2500 Na ||

Sbecies
(ppb) (ppb) {ppb) .
Guthion 3F Daphnia magna 0.25 10.4 8.3 9.20 33.20
Gammarus fasciatus N/A 10.4 N/A 65.00 N/A
Guthion WP's Daphnia magna - 0.25 10.7 8.6 9.47 34.40
' Gommarus grscigs | 016 | nia | 107 no L esre ) nia |

Product Species NOAE Maximum | 21 Day Acute RQ Chronic RQ
C EEC EEC (48-hn) 21-day)
(ppb) (ppb) (opb)
S —————
All Guthions Daphnia magna 0.25 40.6 33.5 35.93 134.00
Gammarus fasciatus. N/A N/A 28375 N/A |

All Guthions Daphnia magna 0.25 8.0 59 7.08 23.60
| 15 1 NsaA &0 N/A s0.00 N/A ) |
Discussion Y
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Based on the most sensitive acceptable freshwater invertebrate species
(Gammarus fasciatus and Daphnia magna) tested and the TIER II estimated
environmental concentrations, azinphos methyl poses high acute and chronic risk
respectively to both non-endangered and endangered freshwater invertebrate species on
all of the above use sites.

iii. Estuarine and Marine Animals

Product Species LC, | NOAE | Maximum | 90 Day AcuteRQ | Chronic RQ
®pb) | C EEC EEC (96-hr) (60-day)
®ph). (ppb) (ppb) ;
]

Guthion 3F" Sheepshead 2.7 02 6.4 3.6 2.37 18.00
minnow .
Mysid shrimp | 0.21 N/A 6.4 N/A 30.48 N/A

Guthion WP's™ Sheepshead 2.7 02 13.9 7.1 5.15 38.50

: minnow

Mysid shrimp | 0.21 N/A 13.9 N/A 66.19 N/A

* not registered for crabapples
** Includes all four Guthion wettable powder (WP) formulations, 50% WP, Solupak 50% WP,

35% WP, and Solupak 35% WP, not registered for use on quince.

Product Species 1C,, NOA Maximum 90 Day Acute RQ Chronic RQ
(ppb) | EC EEC - | EEC (96-hr) (60-day)
epb) | (ppb) (ppb)

Guthion 3F Sheepshead 2.7 |02 4.4 2.4 1.63 12.00

minnow -

Mysid shrimp 0.21 N/A 4.4 N/A 20.95 N/A
Guthion WP's" Sheepshead 2.7 02 8.9 4.8 3.30 24.00

' minnow
Mysid shrimp | 0.21 N/A 8.9 N/A 42.38 N/A

* Includes all four Guthion wettable powder (WP) formulations, 50% WP, Solupak 50% WP,
35% WP, and Solupak 35% WP, not registered for use on quince.
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h

* Includes two wettable powder formulations; 50% WP and Solupak.
*#% Includes three formulations; 35% WP, Solupak 35% WP, and 2L.

Guthion 50% Sheepshead 3.07 19.50
WP’s™ minnow
Mysid shrimp | 0.21 N/A 8.3 N/A 39.52 N/A
Guthion 35% Sheepshead 2.7 02 2.0 3.8 2.96 19.00
WP's, 2L minnow ) :
’ Mysid shrimp | 021 | N/A 8.0 N/A 38.10 N/A

All Guthions Sheepshead 2.7 02 9.3 4.8 3.44 24.00
minnow
| Mysid shrimp 021 N/A 213 N/A 44 .29 NI/A

Product Species LCy, NOAEC | Maximu 90 Day Acute RQ Chronic RQ
(ppb (ppb) m EEC (96-hr) (60-day)
EEC (@pb)
. (pb)

All Guthions Sheepshead 2.7 0.2 120 6.2 4.44 31.00

minnow

Mysid shrimp 21 N/A 120 na  lsr1a | wa
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Sheepshead 2.7

Guthion 3F Sheepshead 2.7 02 87.8
minnow
Mysid shrimp 0.21 N/A 87.8 N/A 418.16 N/A
Guthion 3F, Sheepshead 2.7 0.2 48.8 218 18.07 109.00
6 applications minnow i
N 21 NI/A _ML _N/A 232 3R _DNU/A ]

All Guthions 0.2 13.6 6.2 5.04 31.00
minnow
Mysid shrimp 021 NiA 136 Na 1 gag6 - N/A

==
Product Species 1Cy, NOAE Maximum 90 Day Acute RQ Chronic RQ
(ppb) C. EEC EEC (96-hr) (60-day)
{ppb) (ppb) (ppb)
._ .*

Guthion 3F Sheepshead 2.7 0.2 10.4 53 1385 - | 26.50

minnow . ] . .

Mysid shrimp 0.21 N/A 10.4 N/A 49.52 N/A
Guthion WP's Sheepshead 2.7 02 10.7 5.6 3.96 28.00

minnow ’

Mysid shrimp 021 N/A 107 N/A 50 95 N/A
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Product Species LC,, NOAE | Maximum | 90 Day Acute RQ Chronic RQ
. (pb) C EEC - EEC (96-hr) (60-day)
(ppb) @pb) @pb)
All Guthions Sheepshead 2.7 02 40.6 . 21.2 15.04 106.00
minnow
fmp 021 N/A 40 & 19113 BT

All Guthions Sheepshead 2.7 0.2 8.0 3.8 2.96 19.00
minnow )
Mysid shrimp 121 NIA R0 N/A 18 10 N/4

Product Species LC, | NOAE | Maximum | 90Day | AcuteRQ | Chronic RQ
@pb) | C EEC EEC (96-hs) (60-day) -
) (ppb) (ppb) (ppb) ’
All Guthions Sheepshead 2.7 02 2.1 12.5 8.19 62.50
minnow
_Mysid shrimp 021 Nia A1 105 24 N/A |
Discussion

Based on the most sensitive estuarine/marine fish (sheepshead minnow) and
invertebrate species (Mysid shrimp) tested and the TIER II estimated environmental
concentrations, azinphos methyl poses high acute and chronic risk to both non-endangered and
. endangered estuarine/marine fish and high acute risk to non-endangered estuarine/marine
invertebrate species on all of the above use sites.

Endangered Species
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The Agency has developed a program (the "Endangered Species Protection Program")
to identify pesticides whose use may cause adverse impacts on endangered and threatened
species, and to implement mitigation measures that will eliminate the adverse impacts. At
present, the program is being implemented on an interim basis as described in a Federal
Register notice (54 FR 27984-28008, July 3, 1989), and is providing information to pesticide
users to help them protect these species on a voluntary basis. As currently planned, the final
program will call for label modifications referring to required limitations on pesticide uses,
typically as depicted in county-specific bulletins or by other site-specific mechanisms as
specified by state partners. A final program, which may be altered from the interim program,
will be described in a future Federal Register notice. The Agency is not imposing label
modifications at this time through the RED. Rather, any requirements for product use
modifications will occur in the future under the Endangered Species Protection Program.

Attached as appendix II are listed the endangered fish and aquatic invertebrates
according to crop. These lists were based on the EFED Endangered Species Data Base which
was last updated in October of 1992.

_5. Risk Characterization

Risk characterization is a qualitative assessmenf of risks that expands on the
environmental fate and ecological effects risk assessments. It includes discussions of other :
factors that may affect risk but were not considered in the quantitative risk assessments.

Azinphos methyl exceeds acute and chronic levels of concem for aquatic and terrestrial
. organisms at all use sites . Based on the number and magnitude of incidents in EFED’s
Incident Data Base System, there is considerable documentation that azinphos methyl kills
aquatic organisms when applied at registered use sites. There are more adverse incident data
for aquatic environments (fish kills) associated with azinphos methyl than for any other
chemical in the EFED Incident Data Base System (approximately 50% of the database concerns
azinphos methyl). There are 131 incidents over which hundreds of thousands of fish were
killed. Kills of birds and reptiles have also been reported with azinphos methyl use. Mortality
of birds and mammals was demonstrated in terrestrial field and pen studies. These findings are
supported by exceedance of levels of concern for acute risks to birds and small mammals.

. Exceedance of the chronic level of concern for birds and small mammals for the major use sites
suggests adverse reproductive effects are highly likely when these animals are exposed to
repeated sublethal doses. Reproduction might also be impacted due to behavioral effects (e.g.,
nest desertion) on adults and subsequent starvation or predation of unattended eggs and '
nestlings. Concern for insect pollinators also is warranted based on the high acute and residual
toxicity of azinphos methyl to honey bees. Most treatment sites (e.g., orchards, alfalfa) are
highly used by insect pollinators. Additionally, EFED is concerned about potential secondary
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toxicity to animals scavenging dead fish and aquatic invertebrates; scavenging by birds and
other terrestrial organisms has been observed at fish kills. :

Like other organophosphate pesticides, azinphos methyl exhibits high acute toxicity due
to irreversible inhibition of cholinesterase enzymes. Significant inhibition of brain and blood
‘cholinesterase has been observed in rats administered azinphos methyl at doses as low as 1mg
ai/kg (MRID 4336031). As with humans, exposure of wildlife to cholinesterase inhibiting
pesticides disrupts normal neuromuscular control. Death can occur rapidly, due primarily to
respiratory failure. Organophosphate exposure can also result in chronic effects in animals such
- as reproduction impairment and delayed neuropathy. :

Major uses

~ According to information provided to the Agency by Bayer Corp., about 89% of the 2
to 3 million Ibs. ai azinphos methyl used in the U.S. in 1996 was applied to apples (51 %).
cotton (12%), almonds (8 %), pears (7%), cherries (4%), peaches (4%), and walnuts (3 %).

Environmental Fate

Azinphos methyl is moderately persistent but not sufficiently mobile to be of concern in
groundwater. In general it appears to be more persistent than most other foliarly applied
organophosphates. It does move to surface waters through both spray drift and runoff.
Identified environmental degradates are substantially less toxic than the parent. However, it is
possible that the unlabeled portion of the molecule retains substantial toxicity. Degradates
containing the OP portion of the molecule were not tracked in the fate studies. Consequently,
the risk may be underestimated in the Risk Quotient portion of the risk assessment as these

_degradates were not considered. However, because of the large volume of incident and field
study data, our confidence in the overall risk assessment remains high despite the lack of this -
data. , _ , .

AQuaﬁc Organisms

The aquatic levels of concern are exceeded for marine/estuarine and freshwater fish and
aquatic invertebrates. There is a large number of incidents associated with the use of azinphos
methyl (refer to section 6 and Appendix I) on major crops. When Azinphos-methyl usage
covers a large proportion of a watershed catastrophic fish kills will occur as was seen with
- sugarcane and cotton use. , ‘ |

The majority of the fish kill incidents were related to sugarcane and cotton sites. The

preponderance of incidents on these sites is probably due to the proximity of these crops to water
and intense and frequent rainfalls in addition to its high toxicity. There were also incidents for
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‘orchard use sites. However, there were fewer incidents for these sites than for cotton and
sugarcane even though more azinphos methyl is used on orchards.

In general, aquatic exposure was higher for row crops (cotton and sugar cane) than for
orchard crops. Several factors are responsible for this. First, the climate in the Southeast where
the row crops are grown has more frequent and intense rainfall resulting in greater runoff loading
of azinphos methyl. This factor also causes eastern orchards to have higher associated risks than
western orchards. The pattern of rainfall also is a factor. Precipitation in the West tends to fall in
the winter when the crops are not actively growing. The exception to this is for dormant -
applications to orchards such as almonds. These applications are made during the rainy season on
the west coast and are therefore associated with greater runoff potential. Secondly, row crops
tend to get aerial applications while orchards receive spray blast applications. Spray blast tends to
have reduced drift because of large droplet sizes and better canopy interception. Again, dormant
applications are an exception as thé leaves are off the trees so there is greatly decreased canopy
interception. A third factor is that general agronomic practice keeps the floor of most orchards at
least partially covered in grass. This greatly reduces runoff compared to that from row crops.
Another factor is the proximity of the fields or orchards to water. In some cases, crops are
typically grown in close association with water bodies in north central Washington, but in other
places such as Kent and Iona Counties in Michigan and Ulster and Clinton Counties in New York,
there is no such association (Crabtree ef al., 1997).

Azinphos methyl has been detected at incident sites in concentrations in excess of the fish
and aquatic invertebrates LC50's and chronic NOAEC’s. The LC50s for aquatic invertebrates and
fish are both approximately 1 ppb and the chronic NOAEC’s were 0.2 ppb. Based on the similar
toxicity values, it is also likely that aquatic invertebrates are similarly impacted, even though
 mortality effects to aquatic invertebrates are rarely detected. Population reduction in aquatic
invertebrates may result in food shortages for organisms higher in the food chain. '

The similarity in the acute and chronic endpoints does not eliminate the possibility of
chronic effects. Chronic effects, such as reproduction or growth, also may not be seen initially at
an incident site. However, when a large number of fish die the population may have difficulty
recovering. In addition, s1gmf1cant secondary eﬁ“ects may be caused by decay of the large number
-of fish kllled

Terrestrial Organisms

The presumptions of acute risk are demonstrated by findings from field and pen studies. In
addition, the acute risk levels of concern for avian and mammalian herbivores and insectivores are
exceeded 1- to 4-fold for all fruit, vegetable, nut, and field crops. Applications of azinphos methyl
at maximum labeled use rates in apple orchards in Michigan and Washington resulted in .
documented mortality of a variety of birds and small mammals. These findings are significant,

" because about one-half of all azinphos methyl used is applied in apple orchards. ' According to
USDA/NASS, approximately 350,800 acres of apples were grown in the eight major apple-
growing states (WA, ML, NY, CA, PA, OR, NJ, SC) in 1997, and azinphos methyl was applied to

85

6/ 2’“/ + L



82% of the acreage. As indicated by the field studies in Washington and Michigan, apple orchards
are inhabited by a variety of birds and mammals. Forty-one species of birds and 11 wild mammal
species utilized the 8 treated apple orchards (11 - 54 acres each) in Washington, and 36 bird
species and 17 mammal species were recorded within the 8 treated orchards in Michigan. Based
on this information, EFED presumes that use of azinphos methyl in apple and other orchards poses
a high acute risk to birds and mammals. :

Pen studies in treated alfalfa enclosures demonstrated short-term population effects on
survival of voles, deer mice, and northern bobwhite chicks following single applications of
azinphos methyl. Multiple applications also had short-term but additive effects on vole survival.
Although vole populations tended to recover to control levels within one to several weeks after
exposure to azinphos methyl, the researchers speculated that effects could be more pronounced
and prolonged for species with less recovery potential than the highly fecund gray-tailed vole.
‘Collectively, the field and pen studies support the presumptions of acute risk to birds and small
mammals from registered uses of azmphos methyl.

The chronic level of concern was exceeded up to 47-fold for birds and as much as 99-fold
for small mammals. Uncertainty exists in extrapolating results of reproductive studies from the
laboratory to the field, and no reproductive field studies are available for azinphos methyl.
However, the high exceedances of the level of concern strongly suggest that adverse reproductive
effects are likely from chronic exposure. Because multiple applications are made at all azinphos
methyl use sites, chronic exposure is likely for those birds and mammals that survive repeated
acute exposure. Although exceedances were higher for mammals than birds for all uses, chronic

risk in orchards is likely to be higher for birds than for mammals. Orchard application, which
accounted for >75% of the total poundage of azinphos methyl in 1996, is by air blast directed into
the trees. Many species of birds are known to feed and nest in orchard trees. During the field
study in Washington apple orchards, 41 bird species were recorded within the orchards, and nine -
species were observed nesting. As indicated in the laboratory reproductive studies, azinphos
methyl may adversely effect egg production, embryo viability, and chick survival at low
concentrations. Reproduction might also be impacted due to behavioral effects (e.g., nest
desertion) on adults and subsequent starvation or predation of unattended eggs and nestlings.

EFED also is concerned that routes of exposure other than ingestion of contaminated food
sources could be important in orchards. Dermal exposure may occur if birds contact wet residues
remaining on tree foliage after air-blast application. In the Michigan field study, 14-species of birds
were observed in treated orchards within 30 minutes of the azinphos methyl application, indicating -
a likelihood for dermal exposure. Both dermal and inhalation exposure of brooding adults and
their young might occur if application is made when birds are nesting. Although adults may leave
orchards as the application equipment approaches, nestlings and fledglings are unable to leave to
avoid the spray; some adults also may not leave if attending nests at the time of application.
Insufficient information exists to assess the significance of these exposure routes for azinphos
methyl, but a laboratory study demonstrated that multiple pathways may be important (Driver ).
Secondary exposure and toxicity to predators and scavengers feeding on dead or dying birds,
mammals, or aquatic organisms also may be important in some situations, but more information is

86

AL



needed to assess impacts to individuals and local popula‘aons of secondary consumers such as
raptors and mammalian carnivores.

Below is a table summarizing acute and chromc risk quotients for birds and mammals for the major
use sites.

Apples, | grazers 1.63 1.96 47 99
Pears insectivores 092 1.10 25 52
granivores 0.10 0.12 4 8
Cotton grazers 093 1.11 29 61
insectivores 0.52 0.63 16 34
granivores <0.1 <0.1 2 4
Almonds grazers 1.10 133 21 43
‘ insectivores 0.62 075 - . 11 23 -
granivores <0.1 <0.1 2 4
Cherries grazers 0.58 0.69 15 31
insectivores 0.32 . 0.39 8 17
granivores 0.04 004 <1 2
Peaches grazers " | o84 1.00 20 - B
insectivores 0.47 0.57 10 22
granivores . 0.05 0.06 2 3
Walnuts grazers | 149 179 38 79
insectivores 0.84 1.00 20 2 ,
ﬂévores 0.09 0.11 ) 3 - 6 ’
e e e ————|
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DATE C OCCURRENCE

-~

08/22/94 Azinphos methyl applied to 495 acres of sugar cane located along Rt. 1, Bunkie, LA..
(Drainage from this field runs into Bayou Dulac)(Gulf Aviation records)

08/31/94 0.28" of rain recorded (Weather Service)

09/01/94 Azinphos methyl applied to 20 acres of sugar cane located next to drainage ditch on

Hwy. 3041, one and one half miles from Bayou Dulac. (Vaughn Flying Service records)

0.62" of rain recorded (Weather Service)

N

09702/94 First dead fish seen by fisherman (Pestfcide Enforcement, Inspector's Summary of
Investigation, E. P. Dubea)

0.67" of rain recorded (Weather Service)

09/03/94. ‘ Dead fish found by Glen Bordelon (Glen Bordelon Statement)

09/04/94 Fish kill reported to Jason Dewitt (LDEQ) by Glen Bordelon. Mr. Dewitt reports fish
kill to Robert Willett (LDAF) (LDEQ and LDAF reports)

09/05/94 ) Fish kill investigation begins. Jason Dewitt (LDEQ), Robert Willett (LDAF) and Earl

. Dubea (LDAF) met at Bayou Dulac and investigated by boat and on foot. Found and
estimated 1,000 dead fish of wide ranges of size and species. Water and sediment
samples were collected by both LDAF and LDEQ. No fish samples were collected due to
decomposition. (LDEQ and LDAF reports)

09/06/94 o Jason Dewitt continued investigation by air and found an additional =4,000 dead fish
covering =6 miles in Bayou Dulac including the town of Cottonport. (LDEQ and LDAF
reports)

09/07/9 R. Willett, L. Hebert and E. Dubea, of LDAF, collect more water samples and sediment

samples and obtain information from local aerial applicators regarding recent
pesticide applications to areas draining into Bayou Dulac.(LDAF reports)

09/08/94 More information gathered regarding recent pesticide applications (LDAF reports)

09/12/9%4 . Northeast Louisiana University, Soil-Plant Analysis Laboratory reports analysis of
LDEQ water samples taken 09/05/94. Results show levels of Azinphos methyl of 2.1,
3.2 and 10.7 ppb. -

LSU/LDAF reports analysis of LDAF water samples taken 09/05/94. Results show levels
of Azinphos methyl of 2.9, 2.9 and 2.2 ppb. Conclusions included with this analysis
are as follows: .

"Results of the chemical evaluation of the water suggests that the cause of this fish
kill event was related to the pesticide Azinphos methyl.®

(LC,, for fish =2.9)

09/15/94 - LSU/LDAF reports analysis of LDAF water samples taken 09/07/94. Results show tevels
of Azinphos methyl of trace, trace and 0.17 ppb. Conclusions included with this
analysis are as follows:

#*Results of the chemical evaluation of the water and soils suggests that the Azinphos
methyl is no longer at concentrations high enough to cause fish mortality at this
location.

Report filed by Jason Dewitt (LDEQ) in which the following conclusion is reached:
ul concluded that the cause of this fish kill was the result of pesticide runoff. "

The report then refers to the reasons for this conclusion, ‘part of which was the
presence of az1nphos methyl.
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DATE = OCCURRENCE

undated report by E. P. Dubea (LDAF) indicated the following conclusion:

"Large Bowfin did not die because of low oxygen; A non point source run off was the
likely cause of the fish kill; Azinphos methyt was found in Bayou du Lac and in the
drainage ditch that enters the Bayou next to the bridge on Hwy. 3041." The report
then refers to the two Azinphos methyl applications shown above.

EEB Comments:

Regarding the "1994 Fish Kill Investigation"; The report lists 51 fish kills as having been
caused by low D.0., however, there is no clarification in the report as to how this cause
and effect was determined. - Is it possible that instead of the low D.0. killing fish, the
fish might have been killed by pesticide runoff resulting in low D.0.? Ffor example in the
Opelousas fish kill (see above) the LDEQ concluded that the kill was caused by low D.O.. .
Only after the LDAF had examined the results of the water sample analysis did LDAF conclude
that the kill was caused by pesticide drift from an aerial application. There is no

indication that water samples were taken during the investigation of the 51 fish kills
attributed to low D.O..

Regarding the fish kill in the pond in Opelousas, LA, EEB concurs with the conclusions
reached by the LDAF. The fish kill was the result of off target drift from the aerial
Azinphos-methyl application to the sugar cane field north of the pond. This example clearly
shows that fish kills may result.solely from aerial application of azinphos methyl.

Regarding the fish kill in Bayou Dulac, LA, EEB concurs with the conclusions reached by both
the LDAF and LDEQ. EEB believes that the fish kill was the result of rain induced runoff df
Azinphos methyl from nearby sugar cane fields following aerial application of Azinphos
methyl. Significant amounts of azinphos methyl (residues greater than the LCi,s for fish),
entered Bayou Dulac and caused the fish kill and resulted in the presence of aquatic
residues ranging from 2.1 to 10.7 ppb three day after the runoff event occurred. The fact
that a three day period occurred prior to the measurement of residues and that both
degradation of the pesticide and dilution within the Bayou occurred during that period,
infers that actual residues at the time the fish kill actually occurred may have been
considerably greater. Becau~e of the large number of fish killed and the considerable
variety of species involved, EEB considers this a significant fish kill which requires
serious attention." )

4) 1987 GEORGIA Incidents

.

According to the Ecological Incident Information System there are listed aquatic Incidents
that occurred in Georgia in September and October of 1987. All of these were associated
with aerially applied azinphos methyl (Guthion) to cotton. A total of 88 Incidents occurred
in the following counties; Baker, Bleckley, Brooks, Calhoun, Colquitt, Cook, Crisp, Dodge,
Dooly, Grady, Lanier, Laurens, Ocnee, Pulaski, Thomas, Tift, Turner, and Wilcox. The fish
species affected were Bream, Bass and Catfish. Approximately the total number of fish
affected were around 100,000 over this two month period. Additional terrestrial Incidents
occurred in Brooks County. The animals affected were a cow, a pig, and a parakeet.

The investigative reports from the state of Georgia indicated the distance from the
application site to the Incidents site, the concentration of Guthion in the water body where
the incidence took place, and foliar analysis of the vegetation surrounding the Incidents
site. Guthion moved off the application site from 20 to 3000 feet. Only on incident report
indicated that there was precipitation after application. The analytical results that were
reported in the 82 Incidents were; from 0.30 to 5.34 ppb in water, and 0.41 to 20.2 ppm on’
foliage.
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APPENDIX 11

The following lists of endangefed species were obtained from the EFED 'Endangered Species
Data Base (updated 10/1/92).

Endangered Fish Species

Apples: Alabama Sturgeon, Gulf Sturgeon, Pallid Sturgeon, Shortnose Sturgeon,

' ' Goldline Darter, Cahaba Shiner, Pygmy Sculpin, Blue Shiner, Alabama
Cavefish, Snail Darter, Watercress Darter, Slackwater Darter, Boulder Darter,
Loach Minnow, Little Colorado Spinedace, Apache Trout, Yaqui Catfish, Yaqui -
Chub, Desert Pupfish, Beautiful Shiner, Gila (Yaqui) Topminnow, Humpback
Chub, Razorback Sucker, Colorado Squawfish, Spikedace, Ozark Cavefish,
Leopard Darter, Chinook Salmon (Snake River Spring/Summer & Winter Run),
Lahontan Cutthroat Trout, Little Kern Golden Trout, Paiute Cutthroat Trout,
Owens Tui Chub, Owens Pupfish, Sacramento Splittail, Modoc Sucker, Mohave
Tui Chub, Bonytail Chub, Delta Smelt, Unarmored Threespine Stickleback,
Greenback Cutthroat Trout, Cherokee Darter, Etowah Darter, Amber Darter,
Conasauga Logperch, Goldline Darter, Snake River Sockeye Salmon, Neosho
Madtom, Blackside Dace, Maryland Darter, Bayou Darter, Niangua Darter,
Pahrump Poolfish, Ash Meadows Amagosa Pupfish, Devils Hole Pupfish, Warm

- Springs Pupfish, White River Spinedace, Railroad Valley Springfish, Cui-ui,
Warner Sucker, Pahrump Killifish, Rio Grande Silvery Minnow, Pecos
Gambusia, Bluntnose Pecos Shiner, Chihuahua Chub, Gila Trout, Cape Fear
Shiner, Spotfin Chub, Scioto Madtom, Leopard Darter, Oregon Chub, Lost
River Sucker, Shortnose Sucker, Hutton Tui Chub, Foskett Speckled Dace,
Smoky Madtom, Yellowfin Madtom, Slender Chub, Duskytail Darter, Fountain
Darter, San Marcos Gambusia, Comanche Springs Pupfish, June Sucker, Virgin
River Chub, Woundfin, Roanoke Logperch. - ’

Pears: Alabama Sturgeon, Gulf Sturgeon, Pygmy Sculpin, Blue Shiner, Snail Darter, Goldline
Darter, Cahaba Shiner, Yaqui Catfish, Yaqui Chub, Desert Pupfish, Beautiful Shiner,
Gila (Yaqui) Topminnow, Loach Minnow, Colorado Squawfish, Razorback Sucker,
Humpback Chub, Little Colorado Spinedace, Apache Trout, Spikedace, Ozark
Cavefish, Leopard Darter, Chinook (Winter-Run) Salmon, Lahontan Cutthroat Trout,
Little Kern Golden Trout, Paiute Cutthroat Trout, Sacramento Splittail, Mohave Tui
Chub, Unarmored Threespine Stickleback, Owens Tui Chub, Owens Pupfish, Bonytail
Chub, Desert Pupfish, Delta Smelt, Lost River Sucker, Shortnose Sturgeon, Okaloosa
Darter, Amber Darter, Conasauga Logperch, Cherokee Darter, Etowah Darter, Chinook
(Snake River Spring/Summer) Salmon, Chinook Salmon, Snake River Sockeye Salmon,
Pallid Sturgeon, Bayou Darter, Cui-ui, Warner Sucker, Rio Grande Silvery Minnow,
Chihuahua Chub, Gila Trout, Cape Fear Shiner, Oregon Chub, Snail Darter, Smoky
Madtom, Yellowfin Madtom, Boulder Darter, Slender Chub, Slackwater Darter, Spotﬁn
Chub, June Sucker, Vlrgm River Chub, Woundfin, Roanoke Logperch.
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Almonds:

Cotton:

Cherries:

Peaches:

Desert Pupfish, Gila (Yaqui) Topminnow, Chinook (Snake River
Spring/Summer) Salmon, Chinook (Winter Run) Salmon, Lahontan Cutthroat
Trout, Little Kern Golden Trout, Paiute Cutthroat Trout, Sacromento Splittail,
Mohave Tui Chub, Unarmored Threespine Stickleback, Delta Smelt, Bonytail
Chub, Desert Pupfish, Colorado Squawfish, Razorback Sucker, Little Kern
Golden Trout, Oregon Chub, Snake River Sockeye Salmon,

Alabama Sturgeon, Gulf Sturgeon, Pygmy Sculpin, Blue Shiner, Alabama

Cavefish, Watercress Darter, Slackwater Darter, Boulder Darter, Snail Darter,

Goldline Darter, Cahaba Darter, Yaqui Catfish, Yaqui Chub, Desert Pupfish,
Beautiful Shiner, Gila (Yaqui) Topminnow, Loach Minnow, Desert Pupfish,
Spikedace, Razorback Sucker, Apache Trout, Bonytail Chub, Humpback Chub,
Virgin River Chub, Pallid Sturgeon, Little Kern Golden Trout, Paiute Cutthroat
Trout, Colorado Squawfish, Lahontan Cutthroat Trout, Okaloosa Darter,
Shortnose Sturgeon, Cherokee Darter, Etowah Darter, Pallid Sturgeon, Bayou

Darter, Cape Fear Shiner, Fountain Darter, Rio Grande Silvery Minnow, Pecos

Gambusia, Leon Springs Pupfish, Comanche Springs Pupfish, Roanoke
Logperch. :

Snail Darter, Yaqui Catfish, Yaqui Chub, Desert Pupfish, Beautiful Shiner, Gila
(Yaqui) Topminnow, Humpback Chub, Loach Minnow, Little Colorado
Spinedace, Apache Trout, Spikedace, Colorado Squawfish, Razorback Sucker,
Gila Trout, Ozark Cavefish, Chinook (Snake River Spring/Summer) Salmon,
Chinook (Winter Run) Salmon, Lahontan Cutthroat Trout, Little Kern Golden
Trout, Paiute Cutthroat Trout, Mohave Tui Chub, Unarmored Threespine
Stickleback, Bonytail Chub, Delta Smelt, Lost River Sucker, Greenback
Cutthroat Trout, Shortnose Sturgeon, Chinook Salmon, Snake River Sockeye
Salmon, Blackside Dace, Maryland Darter, Pallid Sturgeon, Virgin River Chub,
Moapa Dace, Pahrump Killifish, Devils Hole Pupfish, Woundfin, Rio Grande
Silvery Minnow, Pecos ‘Gambusia, Pecos Bluntnose Shiner, Chihuahua Chub,
Loach Minnow, Beautiful Shiner, Gila Trout, Cape Fear Shiner, Oregon Chub,
Smoky Madtom, Yellowfin Madtom, Boulder Darter, Spotfin' Chub, Humpback
Chub, June Sucker, Roanoke Logperch. '

Alabama Sturgeon, Gulf Sturgeon, Pygmy Sculpin, Blue Shiner, Alabama
Cavefish, Watercress Darter, Snail Darter, Slackwater Darter, Boulder Darter,
Goldline Darter, Cahaba Shiner, Yaqui Catfish, Yaqui Chub, Desert Pupfish,
Beautiful Shiner, Gila (Yaqui) Topminnow, Loach Minnow, Colorado
Squawfish, Razorback Sucker, Humpback Chub, Little Colorado Spinedace,
Apache Trout, Spikedace, Gila Trout, Ozark Cavefish, Leopard Darter, Chinook
(Snake River Spring/Summer) Salmon, Chinook (Winter Run) Salmon, Lahontan
Cutthroat Trout, Little Kern Golden Trout, Paiute Cutthroat Trout, Owens Tui
Chub, Owens Pupfish, Sacramento Splittail, Mohave Tui Chub, Unarmored
Threespine Stickleback, Bonytail Chub, Delta-Smelt, Lost River Sucker,
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Plums:

Apples:

Greenback Cutthroat Trout, Shortnose Sturgeon, Okaloosa Darter, Amber
Darter, Cherokee Darter, Etowah Darter, Goldline Darter, Chinook Salmon,
Pallid Sturgeon, Neosho Madtom, Relict Darter, Blackside Dace, Maryland
Darter, Bayou Darter, Niangua Darter, Virgin River Chub, Moapa Dace,
Pahrump Killifish, Devils Hole Pupfish, Rio Grande Silvery Minnow, Pecos
Gambusia, Pecos Bluntnose Shiner, Chihuahua Chub, Cape Fear Shiner, Scioto
Madtom, Oregon Chub, Snake River Sockeye Salmon, Smoky Madtom,
Yellowfin Madtom, Conasauga Logperch, Slender Chub, Spotfin Chub,
Duskytail Darter, Big Bend Gambusia, Fountain Darter, Rio Grande Silvery
Minnow, San Marcos Gambusia, June Sucker, Wo_undfm Roanoke Logperch.

Blue Shiner, Snail Darter, Yaqul Catfish, Yaqui Chub, Desert Pupfish, Beautlful
Shiner, Gila (Yaqui) Topminnow, Loach Minnow, Spike dace, Razorback
Sucker, Apache Trout, Humpback Chub, Little Colorado Spinedace, Spikedace,
Chinook (Winter Run) Salmon, Lahontan Cutthroat Trout, Little Kern Golden
Trout, Paiute Cutthroat Trout, Sacramento Splittail, Mohave Tui Chub,
Unarmored Threespine Stickleback, Bonytail Chub, Colorado Squawfish, Delta
Smelt, Greenback Cutthroat Trout, Shortnose Sturgeon, Chinook (Snake River
Spring/Summer) Salmon, Blackside Dace, Gulf Sturgeon, Bayou Darter, Virgin

~ River Chub, Moapa Dace, Pahrump Killifish, Devils Hole Pupfish, Razorback

Sucker, Woundfin, Rio Grande Silvery Minnow, Gila Trout, Shortnose
Sturgeon, Cape Fear Shiner, Oregon Chub, Snake River Sockeye Salmon,
Smoky Madtom, Yellowfin Madtom, Slackwater Darter, Spotfin Chub, Boulder
Darter, Pallid Sturgeon, Fountain Darter, San Marcos Gambusia, June Sucker,
Roanoke Logperch. '

Endangered Aquatic Invertebrate Species
Alabama Cave Shrimp, Cave Crayfish, California Linderella, Longhorn Fairy

Shrimp, Vernal Pool Fairy Shrimp, Conservancy Fairy Shrimp, Vernal Pool
Tadpole Shrimp, California Freshwater Shrimp, Riverside Fairy Shrimp,

- Squirrel Chimney Cave Shrimp, Kentucky Cave Shrimp, Socorro Isopod,

Nashville Crayfish, Madison Cave Isopod Lee County Cavc Isopod, Alabama
Cave Shnmp

Pears: California Linderella, Vernal Pool Tadpole Shrimp, Longhorn Fairy Shrimp, Vernal
Pool Fairy Shrimp, Conservancy Fairy Shrimp, Riverside Fairy Shrimp, Shasta
Crayfish, Squirrel Chimney Cave Shrimp, Nashville Crayfish, San Diego Fairy Shrimp.

Almonds:

Cotton:

California Linderella, Vernal Pool Tadpole Shrimp, Longhorn Fairy Shrimp,
Vernal Pool Fairy Shrimp, Conservancy Fairy Shrimp, Shasta Crayfish.

Alabama Cave Shrimp, San Xavier Talus Snail, California Linderella, Vernal
Pool Fairy Shrimp, Riverside Fairy Shrimp.
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Cherries:

Peaches:

Plums:

Alabama Cave Shrimp, Conéervancy Fairy Shrimp, Longhorn Fairy Shrimp,
California Linderella, Vernal Pool Fairy Shrimp, Vernal Pool Tadpole Shrimp,
California Freshwater Shrimp, Shasta Crayfish, Madison Cave Isopod.

Alabama Cave Shrimp, Cave Crayfish, Conservancy Fairy Shrimp, Longhorn
Fairy Shrimp, California Linderella, Vernal Pool Fairy Shrimp, Vernal Pool
Tadpole Shrimp, California Freshwater Shrimp, Riverside Fairy Shrimp, Shasta
Crayfish, Squirrel Chimney Cave Shrimp, Kentucky Cave Shrimp, -Socorro
Isopod, Nashville Crayfish, Madison Cave Isopod.

Alabama Cave Shrimp, Conservancy Fairy Shrimp, Vernal Pool Tadpole

Shrimp, Longhorn Fairy Shrimp, California Linderella, Vernal Pool Fairy
Shrimp, Riverside Fairy Shrimp, Nashville Crayfish.
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| Appendix Il
Chemical Structures for Azinphos Methyl and Degradates
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